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Notes on Three Cases of Congenital Diaphragmatic Hernia.— 
REGINALD C. JEWESBURY, D.M. 

(I) Male child, aged 34 months. Dyspnoea and rapid respiration since birth. 
Occasional cyanosis of hands and feet. Parents healthy; one other child, aged 4 
years, well. 











Fic. 1 (Case I).—Antero-posterior view, after barium meal, showing that 
the right side of the chest is full of distended bowel. 


Past history.—Birth- weight 8 lb. 6 0z. ; normal labour. Breast-fed for nine weeks, 
then several changes. Slow gain in weight. 

Condition on admission to hospital.—A thin child ; breathing rather laboured and 
_ _ Temperature 98°F. Pulse 160. Respiration 56. Weight at 34 months 

. OZ, 


APRIL—CHILD. 1 
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Chest : Full appearance ; movements equal. Percussion-note impaired over right 
side especially posteriorly. Breath sounds absent at right base. No adventitious 
sounds heard at first examination. Small air-entry all over right chest. Heart 
normal ; apex-beat 4 in. to left of left nipple line. Abdomen markedly concave. On 
subsequent examinations the percussion note over the right chest varied in the degree 
of resonance, and intestinal sounds could occasionally be heard over the right lung 
area. Respiration became more difficult soon after feeds. Skiagram after barium 
meal showed right thorax almost filled with bowel. Operation was decided against 
and the child left hospital. Death occurred a few weeks later, but no post-mortem 
examination was made. 


(II) Male child aged 44 months, referred to me by Dr. D. J. Martin of St. 
Leonards-on-Sea. Birth-weight 8 lb. 60z. First child of healthy parents. Breast- 
fed for 10 days, then on a dried-milk mixture. 











Fia. 1 (Case II).—After barium meal. The majority of the intestines 
are in the thorax and the orifice is on the left side of the diaphragm. 
Heart and mediastinum displaced to the right. 


Dr. Martin wrote as follows: ‘‘ He has very conscientious parents, but in spite 
of great efforts on the mother’s part, her milk failed during the first three 
weeks. Since then he has been fed on “ Cow-and-Gate” and has been rather 
constipated. He had a small gastro-intestinal upset a week ago (i.e. at 44 months) 
with vomiting and green stools. This has quite passed now, but during the attack 
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the mother noticed for the first time that he was breathing very fast, and on 
examination he was found to have dextrocardia.”’ 

When the child came under observation he was thin but looked fairly well. 
Weight 10 lb. 7 oz. at 44 months. Respiration 40. Pulse 150. Diminished 
movement, and impairment of the note on percussion on the left chest, back and 
front. Heart displaced well over to right. Abdomen retracted. No intestinal sounds 
at first audible over the right chest, but a diagnosis of diaphragmatic hernia was 
made and the child was admitted to hospital. 

He took his feeds well but about two hours later became cyanosed and very 
dyspneeic, the respirations rising to 80 per minute. X-ray examination confirmed the 
diagnosis of diaphragmatic hernia on the left side (fig. 1). 

The child’s condition was steadily becoming worse and it was therefore decided 
to operate. He was given a course of subcutaneous saline and glucose and the 
stomach was washed out prior to operation. 











Fic, 2.—After operation and one hour after barium meal, showing 
the hernia completely reduced. The heart and mediastinum bave 
almost returned to the normal position. 


Operation.—28.4.33 (Mr. Max Page). Anesthetic: Open ether (Dr. Z. Mennell). A 
left paramedian incision was made, extending from the costal margin to the umbilicus. 
The abdomen appeared to be practically empty, and all the intestines except the 
stomach had passed into the thorax. The spleen was in the abdomen. The 
herniated bowel was reduced from the thorax by gentle traction from below, first 








656 Proceedings of the Royal Society of Medicine 34 


the small intestine, then the ileo-cecal region, and finally the ascending and 
transverse colon. These were then packed off so that the orifice in the diaphragm 
in the region of the left pleuro-peritoneal canal was easily seen. The orifice was 
then sutured with four stitches of chromic gut and the abdomen was closed. 

The child’s condition improved very much as soon as the intestines had been 
withdrawn from the thorax, and on his return to the ward the general state was good. 
He was fed with small quantities of a milk mixture by spoon. Later the feeds 
were gradually increased until he was taking eight feeds of 3 oz. in the twenty-four 
hours. 

30.4.33: Bowels acting normally. 2.5.33: Skiagrams showed that the hernia 
was completely reduced (fig. 2). 6.5.83: Breath sounds were heard over the upper 
part of the left chest, and the heart was in its normal position. Child doing well. 
7.5.33: Condition not so good; child very fretful; vomited. 8.5.33: Vomiting 
more frequent ; abdomen distended ; peristalsis visible, and a left inguinal hernia 
now appeared but was easily reduced. 9.5.33: General condition worse; it was 
obvious that there was now intestinal obstruction. 

The abdomen was again opened, distended coils of small bowel presented, and a 
blind ileostomy was performed. Although the ileostomy functioned well, the child 
became progressively weaker, and died eighteen days after the original operation. 

Post-mortem report.—The orifice in the diaphragm had been successfully closed, 
and healing was well advanced. Owing to the mobility of the intestines, a portion of 
the small bowel had undergone rotation around an adhesion which had formed in 
the upper abdomen, and for a length of about two inches had become gangrenous, 
giving rise to a spreading peritonitis. In the thorax the heart occupied a normal 
position, and the left lung was almost fully expanded. 


(III) Female child, aged 9 months. Sent to hospital on account of “ gastric 
attacks.”” Parents healthy: one other child aged 10 years. A full-term infant. 
Birth-weight 7 lb. Mother had two attacks of hemorrhage at sixth week and 
eighth month, the latter lasting for three days, otherwise pregnancy was normal. 
Labour was precipitate. During the first two months the child passed some blood by 
the bowel at intervals. Breast-fed, complemented with cow’s-milk mixture: never 
sucked very well. From 34 months she had severe screaming attacks, with excessive 
flatulence, relieved by the passage of “ wind.”” Bowels have always acted normally. 
When she was seen at the age of 9 months her weight was 10 lb. 11? oz. She 
was an undersized but healthy-looking child. 

Pulse 145. Temperature 97:8° F. Respiration 64. 

Chest: Breathing abdominal in type—rate 60. Some bulging on left side of 
chest. Note on percussion, dull over whole of left chest, dullness extending beyond 
right of sternum in second and third spaces. Air entry much diminished over the 
dull area but breath-sounds could be heard. Intestinal sounds could only be 
detected in left chest on rare occasions. Heart: Apex beat felt to right of sternum ; 
sounds normal; area of cardiac dullness extends well over to right side of chest. 
Abdomen: Scaphoid in appearance, the skin hangs in loose folds. 

Operation.—14.1.35 (Mr. Max Page). Anesthetic : Open ether (Dr. Mennell).— 
Paramedian abdominal incision. 

The liver and stomach were in the abdominal cavity. The under surface of the 
diaphragm was exposed, small intestine was seen to be issuing from an opening in 
the posterior part of the diaphragm just to the left of the mid-line. 

The small bowel was gradually drawn down, slipping through quite easily until 
the ileo-czcal region appeared. There was a narrow peritoneal band surrounding 
the ileum just above the cecum; this was divided. The large intestine followed 
rather less easily. At the splenic flexure some difficulty was caused by the spleen 
and colon presenting simultaneously, but the whole bowel and spleen were eventually 
completely withdrawn from the thorax into the abdominal cavity. The orifice in the 
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diaphragm admitted the first finger and appeared to be due to a deficient external 
arcuate ligament on the left, leaving a space between it and the underlying spinal 
muscles. The aperture was closed by six interrupted catgut ligatures. The intestines 
were replaced as far as possible in their correct anatomical positions and the 
abdominal wound closed in three layers. The child stood the operation fairly well. 

The following day breathing was difficult and a pneumothorax on the left side 
was aspirated—air under positive pressure being taken out gradually ; after this the 
breathing improved. Two days later more air was evacuated from the pneumo- 
thorax, which persisted, but with less displacement of the mediastinum. 














Fic. 1 (Case III).—Antero-posterior view five hours after barium 
meal. Note extreme displacement of heart and herniated bowel 
encroaching on right side of thorax. The colon is passing through 
the diaphragm—only the descending colon remaining in the abdomen. 


The child passed colourless stools after the operation, but there was no evidence 
of obstructive jaundice. There were no obstructive symptoms, but after the third 
day the child became gradually weaker and, in spite of.a blood-transfusion, died six 
days after the operation. 

Post-mortem report.—Chest: Heart displaced to right about one inch. A small 
amount of free clear fluid in left chest. Left lung collapsed ; lower lobe quite 
airless and dark in colour; upper lobe showed signs of aeration, especially along 
the margin at the extreme apex. This part floated in water. Sections of the 
lung were taken for microscopical examination. Right lung: normal in appearance. 
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Aperture in left side of diagram seen to be securely closed by stitches. On the right 
side there was an eventration caused by upward pressure from the right kidney. 
Kidneys : Left absent; right much enlarged and pressing upwards on the 
diaphragm. The kidney was roughly lobulated into four portions. Right ureter 
normal. Both suprarenals present. (? abortive attempt at a ‘ horse-shoe”’ kidney.) 
Ovaries : Left absent; right apparently normal. Uterus: Unicornuate (the left 

















Fic. 2.,—Lateral view, five hours after barium meal. Note position 
at which barium appears to be passing through diaphragm. 


horn being entirely absent). Liver: Normal in appearance. Gall-bladder very much 
dilated, three inches long, distended with bile. It is uncertain whether the bile-duct 
was twisted, as the whole intestine and liver were removed en masse for hardening, 
in order that their relationships may be better studied. (? white stools after 
operation.) Spleen normal. The stomach was opened and found to contain a 
small quantity of altered blood. There were a few small submucous hemorrhages. 
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COMMENTS. 


The diagnosis of diaphragmatic hernia in infancy should be made without much 
difficulty. Displacement of the heart should always be suggestive. The value of 
X-ray examination is evident, but in some cases this examination may be misleading. 
The question of operation largely depends on X-ray findings. Some cases are 
curable by operation but there is no record of a right-sided case cured by operation. 

Laparotomy, rather than thoracotomy, is the method to be preferred. The 
hernia can be reduced from below, but only with extreme difficulty from above. 
Adhesions are rarely present in infancy. Open ether is the best anesthetic. 
Pneumothorax after operation should be removed. 


Sir THOMAS DUNHILL referred to four cases of diaphragmatic hernia present in adults, 
but of congenital origin. Each was of a different type, and illustrated a number of other 
cases upon which he had operated. These showed that some patients certainly survived 
infaney and childhood and that the condition was not incompatible with a long life, although 
in the end the symptoms became so severe and dangerous that medical aid was sought. 

In one of these patients the terminal coil of the ileum, the cecum, the appendix, what 
should have been the ascending colon, and the greater part of the transverse colon had 
entered the thorax through a defect in the diaphragm immediately behind the sternum. The 
hernia was enclosed in a peritoneal sac and had apparently occurred in fetal life before the 
rotation of the large gut had taken place, 

In a second patient the hernial sac was present at the site of the pleuroperitoneal canal 
of the left side. It had evidently begun after the membranous diaphragm, with its covering 
of peritoneum below and pleura above, had developed, but before muscularization had taken 
place. 

The sac contained stomach and transverse colon and it almost reached the level of the 
sternoclavicular articulation. 

In a third patient the defect was through the middle of the dome of the diaphragm on 
the left side. No peritoneal sac was present. The stomach had compressed the left lung 
into the apex of the thorax and was firmly attached to it by dense adhesions. 

In a fourth patient the hernia was transverse, reniform in shape and situated medially 
and posteriorly. It appeared to be due to absence of development of the crura of the 
diaphragm, the posterior attachment of the diaphragm in the midline for a breadth of about 
four or five inches being completely absent. The stomach occupied the posterior mediastinum. 
It was easily withdrawn, but slid back immediately the traction was released. A complete 
peritoneal sac was present. The four patients were alive and well. 


Precocious Puberty and Overgrowth. —T. S. RopGrrs, M.D. (for Dr. K. 
H. TALLERMAN). 

H. M., male, aged 34 years, developed normally to the age of 2 years. He weighed 
84 lb. at birth and was breast-fed for nine months; began teething at 6 months, 
and walked and began to talk at one year. During the last eighteen months he has 
grown a great deal, and his penis has enlarged considerably. Pubic hair appeared 
and his voice began to break about a year ago. His mother says he is an unusually 
intelligent, well-behaved and healthy boy, and he has suffered from no illnesses. 

The father, mother and eight other children are all normal and well. 

On examination (December 1934).—A healthy, well-deveioped boy of 7 or 
8 years with the deep voice of a man. Weight 58 lb. (average for age = 34 lb.). 
Height 49 in. (average for age = 364in.). Genitals as large as those of a boy of 
sixteen ; pubic hair present. Chin and axillw free from hair. Enlarged epiphyses 
at wrist and ankle, beading of ribs and bending of lower third of tibie and fibula. 
No other abnormal physical signs either in the central nervous system or elsewhere. 
Discs and fundi normal. Blood-pressure 110/75. Urine normal. 

He is a well-behaved normal boy and seems about as intelligent as a child of five. 
No abnormal emotional reactions have been noticed. 
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Radiography (Dr. M. H. Jupe).—No abnormality of skull: Sella turcica normal. 
No abnormality of chest. The development of the spine suggests the age of 16. 
The lesser trochanter should not appear until the 14th year, but is well developed. 





Patient, H. M., aged 34 years (centre). Controls: Boy, aged 3? years (right). 
Boy, aged 64 years (left). 


Skiagrams of the wrist, femur and leg show that the degree of bony development is 
equivalent to that of a boy of about 16 years of age. There is no radiological 
evidence of rickets. 

Intravenous pyelogram: Normal. Cystoscopy (Mr. V. Dix): Normal. Retro- 
grade pyelography: Right normal ; left not carried out. Friedman's test: Negative. 
Sugar tolerance test: Normal. 

0 4 l 14 2 24 3 

0-11 0-16 0-18 0-18 0-138 0-13 0-10 
Urine : sugar-free throughout. 


Hours after 28-5 grm. glucose 
Blood-sugar %, vee . 


Discussion.—Dr. F. PARKES WEBER said that, on account of the patient’s sex and age 
and the obvious precocious development of the muscles of his limbs, this case would 
formerly have been diagnosed clinically as belonging to- the group for which he (Dr. Weber) 
originally suggested the term, ‘infantile Hercules type of suprarenal cortical tumour.’ For 
the same reasons, according to recent experience, it was more likely to be an example of 
precocious development connected with cerebral causes, such as a pineal tumour, internal 
hydrocephalus, etc, 
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Dr. F. H. W. Tozer added further details of the case shown by Dr. H. 8S. Le 
Marquand at a meeting of the Clinical Section in 1932.!. The boy was red-haired, tall, 
strong and sexually precocious. Two laparotomies had been performed and the adrenals had 
been found to be normal in size. 

At death, which was due to rheumatic endocarditis, the causative lesion of the pubertas 
precox was found to be a tumour—the size of a pea and composed of nerve cells and fibres 
—in the region of the corpora mamillaria, pressing on the floor of the third ventricle. 

Clinical and radiographical examination had not revealed any other signs than the 
aforesaid virilism. 


Subcutaneous Emphysema complicating Pneumonia.—C. ALLAN BIRCH, 
M.D. 

EK. H., male, aged 8 years. 

Past illnesses.—Measles and diphtheria at age of 4 years. 

History of present illness:—Became ill on June 22, 1934, with pain in the upper 
abdomen and shortness of breath. His doctor thought he was developing an attack 
of pneumonia. Later the same day subcutaneous emphysema of the chest-wall, 
neck, and face appeared. 











Fic. 1.—'laken on June 25, 1934, showing: (1) Partial collapse and consolidation of right lower lobe. 
(2) Air between pericardium and diaphragm. (3) Air in subcutaneous tissues. 


Condition on admission to hospital (June 23, 1934).—Temperature 101°6 F. Pulse 
138. Respiration 54. Examination was difficult on account of the emphysema 
which extended from the level of the xiphisternum to the temporal fosse. There 
was no clear evidence of pneumothorax but consolidation at the right base was 
suspected. X-ray examination suggested partial collapse of the right lower lobe. 
It also showed air in the subcutaneous tissues and between the heart and diaphragm. 
There was no cough at this stage (figs. 1 and 2). 


1 Proceedings, 1932, xxv, 804, Clin. Sect. 50; Royal Berks Hosp. Repts., 1931-35, 31. (The latter 
contains a complete account of the case.) 
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Fic. 2.—June 26, 1934, four days after onset. 





Fig. 3.—July, 1934. 
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On June 25 the emphysema had increased greatly and the child was extremely 
ill. It was thought that air was still escaping into the interstitial tissue of the right 
lung and that if this lung could be further collapsed the escape of air might cease. 
An artificial pneumothorax was induced. 300 c.c. of air were injected in the eightn 
space in the right posterior scapular line, the initial and final pressures being 
respectively —4 —6, and —6 +2 c.c. of water. 

After this he gradually improved. The temperature fel! by lysis to normal on the 
eighth day and did not rise higher than 99° F. afterwards. Photographs were taken 
on June 26. He developed a cough with a little frothy sputum ; no vomit. He had 
not been in contact with whooping-cough. 

Investigations. White blood-cell count (June 28) 28,125. Polys. 88%; 
lymphos. 10%; monos. 2%. Sputum: Negative for T.B. and for B. pertussis (after 
coughing on to a plate of Bordet-Gengou medium). Mantoux reaction negative to 
pure tuberculin. 

The child made a complete recovery. Emphysema was last noted clinically on 
July 8—fifteen days after its first appearance. 

Lipiodol bronchography (August 3): No abnormality. 


Dr. J. D. ROLLESTON emphasized the rarity of subcutaneous emphysema in whooping- 
cough and measles, in which the condition might occur in association with bronchopneumonia 
or independently. In the course of over thirty years’ fever hospital practice he had seen 
barely half a dozen cases of this complication. He was interested to hear of the active 
treatment employed by Dr. Birch for the subcutaneous emphysema which was usually left 
to the vis medicatrix nature. In a case of laryngeal diphtheria which he (the speaker) had 
reported to the Section seven years ago (Proceedings, 1927-8, xxi, 771), subcutaneous 
emphysema had developed before tracheotomy and had slowly subsided after the operation. 
Six similar cases of this condition had been reported in the literature. 


Celiac Disease showing Unusual Features.—K. D. KEELE, M.D. 
(introduced by Dr. BERNARD SCHLESINGER). 

S. T., male, aged 74 years, was first seen in June 1934, complaining of vomiting. 
There was a history of vomiting and diarrhcea, worse during the last three months. 
The abdomen had been progressively enlarging for some time. 

Past history.—Full-time child, never breast-fed, various foods had been tried. 
Talked and teethed normally, walked at 34 years, always stunted. 

Family history.—Other children healthy, one died of fits. Mother one mis- 
carriage; poor home environment. 

On examination (June 1934).—A stunted, wasted child ; fat-faced ; abdomen large ; 
buttocks wasted. Mentally listless. Weight 1 st. 9 lb. Signs of active rickets 
found radiologically and clinically. X-ray examination showed, beside rachitic 
changes, multiple and symmetrical fractures of arms and legs. 

Special investigations.—Tuberculin (Mantoux) test negative. 

Blood-count: R.B.C. 5,200,000; Hb. 72%; OC.1. 0°65; W.B.C. 14,000. 
Differential: Polys. 6,160, 44%; lymphos. 7,140, 51% ; monos. 280, 2% ; eosinos. 
420, 3%. Nucleated red-cells, 280; anisocytosis and polychromasia present. 

Blood-calcium : 10°1 mgm.%. Blood-phosphorus: 1°375 mgm. %. Blood-urea : 
34 mgm.%. 

Van den Bergh: Direct test negative; indirect test 0°5 of a unit. 

Fat analysis of stool (on ordinary diet): Total fat 25%. Free unsaponified 
fat 8%. Repeated fat analysis: Total fat 14%. 

Blood-sugar curve on vo insulin : 


Hours after 25 grm, glucose... 0 4 1 1h 2 23 3 
Blood-sugar %, mes ook 0-11 0-11 0-115 0-115 0-1 0-095 0-08 


Urine: no sugar, no acetone. 
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Blood-sugar curve on insulin 3.U. Glucose 14 grm. b.d. : 


Hours after 25 grm. glucose ... 0 4 1 14 3 24 3 
Blood-sugar %, am faa 0-09 0-095 0-125 0-11 0-095 0-09 0-09 


Urine : no sugar, no acetone. 


Blood-calcium (on insulin and glucose) = 10 mgm. Blood-phosphorus (on 
insulin and glucose) = 6:4 mgm. 

Fat analysis of feces (on insulin and glucose): Total fat 20%; split fat 14%; 
unsplit fat 6%. 

Progress: For two months before the commencement of insulin treatment on 
normal and low-fat diets, patient lost 3 lb. 12 oz. In a period of seven weeks on 
low-fat diet with insulin and glucose, patient gained 4 lb. 12 oz. Control periods 
since this date, with and without insulin and glucose, indicate that insulin treatment 
was associated with gain in weight. 


COMMENT 


In view of its many unusual features it is pertinent to inquire why this should 
be called a case of coeliac disease at all. For this reason I wish to emphasize the 
fact that clinically there appeared to be no doubt about the diagnosis. 

Typical coeliac features of the case were the dwarfism, the contour of the 
abdomen, the wasted buttocks and, especially, the large, pultaceous stools— 
macroscopically these, it is felt, would have satisfied Dr. Gee himself, as coeliac 
stools. Thus, at this stage, the main outline of the signs which constitute coeliac 
disease was present. Further investigation into the metabolic changes discovered 
the anomalies. 

Mineral metabolism.—Skiagrams showed marked osteoporosis and rickets with 
multiple symmetrical fractures involving the ulna and fibula on both sides. 
That active rickets should be present at a period when most probably no growth 
was taking place is a feature of significance as regards the vexed question of the 
relationship of rickets to growth. ‘The high blood-calcium level (10 mgm.%) is 
again of interest, associated as it was with such marked rarefaction of bone. 

Fat metabolism.—Here lies, perhaps, the greatest anomaly of the case, for 
assimilation of fat was found to be normally performed. Two estimations of fat in 
the stools, one on a low-fat diet (13 grm. per diem) the other on a high (78 grm. per 
diem)—both gave a normal proportion of fat in the feeces—i.e. below 25%. Splitting 
was normally carried out in each case. 

Carbohydrate metabolism.—With fat metabolism proceeding apparently normally, 
it seemed logical to concentrate on the carbohydrate assimilation in this case. This 
was investigated by watching the effect of insulin-and-glucose therapy. The blood- 
sugar curve on no insulin and an ordinary diet was typical of coeliac disease—it was 
almost flat. That on insulin and glucose (only a few days later) showed a rise to 
0°125% which led to the deduction that insulin was influencing carbohydrate 
assimilation. The patient’s weight confirms this view. On the usual treatment 
of low-fat diet with light, calcium and radiostoleum, loss of weight was marked. 
From the commencement of insulin-and-glucose therapy, improvement was dramatic 
and sustained. During two control periods that gain was interrupted. The only 
period of loss of weight whilst on the insulin-and-glucose coincided with an attack 
of tonsillitis. Finally, the insulin-and-glucose therapy was stopped and ordinary 
diet resumed. The gain in weight continued. 

During this final period of gain in weight, a glucose-assimilation test was 
performed. This consisted in giving ordinary diet plus 100 grm. of glucose daily 
for three days followed by a “marker” (charcoal). The test was repeated, using 
250 grm. of glucose. By analysis of soluble carbohydrate in the feces in each case 
it was found that over 97% of the carbohydrate had been absorbed. 
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Blood-sugar curves were interesting. With doses of 25, 50, and 100 grm. of 
glucose they were flat. But on 250 grm. a large rise to 0°225 was obtained. 

Summary.—It appears that in this case, showing many of the salient points of 
coeliac disease, the accent of the metabolic trouble lies on the carbohydrate 
metabolism. Insulin-and-glucose therapy has broken down this barrier, and finally 
have been rendered unnecessary. The fact that this assimilatory error has been 
ameliorated is indicated by the possibility of obtaining a normal blood-sugar curve. 


Discussion.—The PRESIDENT asked if a diagnosis of celiac disease could be made when 
the fat content of the stools was within normal limits. 

Dr. SCHLESINGER said he thought that in cceliac disease too much stress had always 
been laid on abnormalities in fat metabolism. He thought that faulty carbohydrate 
metabolism was equally to blame in some cases. Certain clinical features of celiac disease 
were suggestive of this. The frothy stools, for instance, were characteristic. The sudden 
losses of weight and the equally surprising gains, without any apparent alteration in the 
stools, could best be explained by an inconstant tissue-sugar-content and a corresponding | 
irregular storage of water. Finally he had been impressed by the benefit obtained in! 
desperate cases by the subcutaneous injection of glucose saline. 

Coeliac disease was a vague term, inasmuch as it indicated nothing further than a disease 
of the bowel. He saw no reason to disallow the diagnosis in the present case purely on the 
grounds of a normal fat-content of the stools. Apart from this, the clinical picture of this 
child—rickets, spontaneous fractures, infantilism, large abdomen, small buttocks and 
unhealthy stools—was, in his opinion, sufficient hall-mark of the complaint. 


Idiopathic Hypertrophy of Heart. Specimen from Case shown in 
October 1934.1—A. M. NUSSBRECHER, M.D. (by permission of A. MONCRIEFF, 
M.D.). 

S. C., female, aged 17 months. Admitted with signs of bronchopneumonia on 
8.12.34, and died on following day. 

Post-mortem findings.—Heart : Weight 8 oz. ; corresponds in size and weight 
that of a child of 12; no valvular abnormalities ; no septal perforations ; foramen 
ovale closed; ductus arteriosus closed. No coarctation. The hypertrophy of the 
heart muscle appears to be of concentric type. 

Lungs showed early bronchopneumonia. No gross abnormality found in the 
brain, pituitary, pineal, thyroid, suprarenal, kidneys or any other parts of the body. 
Nothing abnormal seen in sections of kidneys, suprarenal or thyroid. 

Section of heart: Pure hyperplasia. No evidence of degenerative changes or of 
fibrosis. The individual fibres are not increased in size. Sections were not 
stained for glycogen, because this staining has to be carried out very soon after 
death and it was impossible to do so in this case. 

It is interesting to note that among the 59 cases of so-called idiopathic hyper- 
trophy of the heart collected by Kugel and Stoloff in 1933 (Amer. Journ. Dis. of 
Child., 1933, xlvy, 828), in only 17 was the condition apparently primary and the 
heart-muscle normal. 

Dr. Moncrieff showed a similar specimen from a girl aged 1 year at a meeting of 
the Section in 1929 (Proc. Roy. Soc. Med., 1929, xxiii, 110), but in his case the 
blood-pressure was not raised. 


Amyotonia Congenita.—A. M. NUSSBRECHER, M.D. (by permission of 
A. MONCRIEFF, M.D.). 
J. H., male, aged 44 years. Parents healthy; not related. Another older boy of 
7 normal. No similar trouble in the family. 
Full-time child apparently normal at birth. Breast-fed till 11 months. Teeth 
began to erupt at 10 months. Fontanelle said to have closed late. Diagnosed 
| Proceedings, 1984, xxviii, 151 (Sect. Dis. in Child., 11). 
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as rickety at a clinic. Sat up at about a year, but back appeared weak, and was 
always flopping forward. When aged about a year and a half he made attempts to 
crawl, and got up by kneeling and supporting himself on his hands, but after trying 
for a while, used to give it up because his hands and feet would give away under 
him. Never actually walked, and since a bad attack of pneumonia in December 1933, 
which was followed by measles, has been unable to sit up any longer, and spinal 
curvature has been noticed. 

Began to say words at a year and now talks and understands everything well. 
Attempts to feed himself at times, but gives up half-way through because he gets 
tired. Clean in his habits. 

Admitted on 17.9.34 to Middlesex Hospital under Dr. A. Moncrieff; his stay 
was temporarily interrupted by a mild attack of scarlet fever, for which he was 
isolated at the North-Western Fever Hospital (29.9.34 to 5.11.34). 

On admission.—Mentally alert and intelligent; talks well. Fontanelles closed. 
No evidence of rickets or spasmophilia. Head circumference 20$ in. Weighs 
264 lb. Some carious teeth. Tonsils enlarged and unhealthy. Heart normal. Lungs: 
Evidence of basal fibrosis, more marked on the right side. Kyphosis to the right, 
but some straightening occurs when the boy is lifted up by the upper part of his 
trunk. Urine normal. Since admission to hospital had pneumonia and was left 
with collapsed right lung. 

Motor function: Complete generalized atonia—not amounting to actual paresis 
—of all muscles of the body with exception of those supplied by the cranial nerves. 
Abdominal muscles and intercostals less atfected. Able to support head, but falls 
forward when made to sit up and assumes a frog-like position, described by Batten. 
Slips through hands when lifted at armpit. Cannot support arms and legs in an 
elevated position. No spasticity. Atonic muscles are markedly wasted. No muscle 
shows an apparent hypertrophy and no fibrillary tremors are seen. Deep reflexes 
are absent. Abdominal and cremasteric reflexes normal, plantars flexor. No 
sensory loss. Some contracture at knees: right ankle-drop. Other joints, especially 
of hands, are flail. Electrical reactions of most limb-muscles show diminution or 
absence of response to faradism. 

Wassermann reaction negative. 

Treatment.—Massage is being given. 


Dr. R. W. B. ELLIs suggested that this case might usefully be treated in the Drinker 
respirator, since carbon-dioxide inhalation had been ineffective in re-expanding the collapsed 
lung. It was doubtful if the respirator could be expected to overcome pulmonary collapse 
when the respiratory muscles were functioning normally, but in a case such as this, in 
which muscular weakness was presumably the primary cause of the collapse, the institution 
of deep artificial respiration might reasonably be expected to do so. 


Mediastinal Cyst: Specimen.—R. W. B. Evuis, M.D. (by permission of 
B. A. CocKAYNE, M.D.). 

Female infant, aged 5 months. 

Clinical history. —Full-term infant, weighing 74 lb. at birth. Said to have had 
bronchopneumonia at age of six weeks, since when she had failed to gain weight. 
At the age of 5 months the infant suddenly became dyspnaeic and cyanosed. There was 
marked retraction of the ribs with considerable stridor. The child was admitted to 
hospital the following day (27.3.34). The breath sounds over the whole of the left 
lung were diminished. The symptoms remained unchanged, and death occurred 
three days later. Mantoux test: Negative. 

Radiological report (Dr. Shires): “A tumour in the upper mediastinum displacing 
the left bronchus.” 

Specimen.—A loculated cyst measuring 4 cm. in length and 2-5 em. from side 
to side, is situated between the trachea and cesophagus, and immediately above the 
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left bronchus. Posteriorly, the cesophagus can be seen deflected across the wall of 
the cyst, but is readily separable from it. The cyst is thin-walled, and contained air; 
there is a single large cavity, with two smaller cavities—one at the upper pole, the 





Mediastinal cyst. 


other on the left side—which do not communicate with the main cavity. The lining 
mucosa appeared smooth and moist. 

Microscopical sections of the cyst wall show loose areolar tissue containing nerve- 
and muscle-fibres, lined with columnar-celled epithelium. 


Lymphosarcoma Involving Heart. Specimen from a Girl aged 8 years. 

R. W. B. Exvuis, M.D. (by permission of R. S. FREw, M.D.). 

Clinical history.—The child was well until December 1933, when she began to have 
a cough accompanied by much “ wheezing.” At night the cough became paroxysmal 
and productive of frothy sputum. There was considerable dyspnea. In January 
1934, the face and neck became swollen, and the superficial veins dilated ; the child 
complained of pain in the left loin. She was admitted to the Hospital for Sick 
Children under Dr. Frew, on February 5, 1934 (six weeks after the onset of 
symptoms). At this time, the right chest was found to be stony-dull to within half 
an inch of the clavicle, with a small area of skodaic resonance above. 1,150 c.c. 
clear fluid were withdrawn by three aspirations. 








668 Proceedings of the Royal Society of Medicine 46 


Radiological report. 7.2.34. (Dr. Shires): “ Enlargement of mediastinum by 
? gland mass. Cardiac shadow much enlarged, with displacement to left. Small 
effusion and pneumothorax on right.” 

The child was treated at St. Thomas's Hospital with intensive X-ray therapy, 
and, though radiologically the tumour at first appeared to decrease somewhat in size, 
the dyspnoea and cough persisted. Death occurred on April 14, 1934, four months 
after the onset of symptoms. 

Blood-count (13.3.34): R.B.C. 6,400,000 ; Hb. 90% ; W.B.C. 9,900; polys. 68-5%; 
lymphos. 23% ; monos. 4% ; eosinos. 4°5%. 

Post-mortem examination.—The superior mediastinum w 1s the site of a lympho- 
sarcoma which appeared to be of thymic origin. An irregular sarcomatous mass 
measuring 10 cm. in diameter was situated immediately above the pericardium, to 





Lymphosarcoma involving the heart (anterior wall of pericardium reflected upwards). 


which it was adherent. The thymus could not be separately identified, although the 
sections of the tumour examined contained no recognizable thymic tissue. The 
mediastinal, cervical, and retroperitoneal glands were greatly enlarged and showed 
characteristic sarcomatous changes, though the mesenteric, inguinal, and axillary 
glands were not involved. The spleen was uniformly enlarged, and dark red in 
colour ; weight, 370 grm. Metastases were present as nodules, the size of hazel- 
nuts, over the surface and in the substance of both kidneys, and there were small 
scattered nodules of growth on the pleural surface of the lower lobe of the right 
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lung. Two or three pints of clear yellow fluid were present in the right pleural 
cavity, and a smaller quantity was present in the left. 

Specimen.—The pericardial sac is greatly dilated, measuring 12 cm. in diameter 
after fixation ; it contained 15 to 20 oz. of greenish-yellow fluid. The wall of the 
pericardial sac shows generalized sarcomatous infiltration, measuring 1-5 cm. in 
thickness at its lower margin. (The anterior wall has been reflected to show the 
cut surface and the heart.) The visceral pericardium and myocardium are infiltrated 
with white sarcomatous tissue to a depth of 3 to 5 mm., and the surface is thrown 
into rough folds. The endocardium is not invaded. 

Microscopical examination.—The growth has the appearance of a lymphosarcoma. 


Renal Dwarfism and Glycosuria.--B. BucKLEY SHARP, M.D. (introduced 
by DENIS BROWNE, F.R.C.S.). 

J. W., female, aged 10 years. 

History.—Cough each winter. No sore throats, scarlatina, or hematuria. 

At the end of August 1934 attack of severe diarrhaa, followed a few days later 
by collapse in the street, with acute pain in the left side of the abdomen; urine only 
passed with difficulty for a week. Pain felt later in right loin also. Middle of 
September, acute pain in the sacral region, with frequency of micturition, but 
difficulty in starting the act; poor appetite but much thirst; bowel action regular. 
Admitted to Princess Beatrice Hospital on 2.10.34. 

Condition on admission.—Height and weight of a child aged 44 (3 st.). 

Urine : Sugar present during most of the day: a few leucocytes and one or two 
granular casts seen ; specific gravity constantly 1010; trace of albumin occasionally. 

Blood-urea 84 mgm.%. Serum calcium 13 mgm.%. 

Blood Wassermann reaction negative. 

Inorganic blood phosphate 3-2 mgm.% (8.1.35). 


Glucose tolerance tests :— 


13.10.34. Hours after glucose 0 4 1 14 2 
Blood-sugar %, 0-09 0-15 0-187 0-3 0-25 
Hours after glucose 0 3 1; 13 24 
Urine: Sugar Nil Nil + ++ + 
Acetone - _ + + 
Diacetic acid ~ - Trace Trace Nil 
8.11.34. Hours after glucose 0 4 1 14 2 
Blood-sugar %, 0-106 0-15 0-225 0-181 0-118 
Hours after glucose 3 3 1; 1Z 24 
Urine: Sugar Trace + ++ ++ Trace 
Acetone Nil Nil Trace Trace Nil 


Skiagram of long bones.—Tibia and fibula of patient compared with those of a 
child of 5 years and 10 years old. Decalcification not marked. 

Examination of urinary tract (Mr. Kenneth Heritage). — No evidence of 
obstruction or neuromuscular defect of bladder. 

Skiagram of kidneys (Dr. Norman Henderson).—Numerous semi-opaque deposits 
throughout the renal tissue of both kidneys. Retrograde pyelogram of left kidney 
shows normal filling. 

The blood-pressure is 90/60 mm. Hg, and the optic discs and vessels were normal 
on 7.11.34. 

The patient has been kept on the usual ward diet and given insulin (15 units daily), 
sufficient to keep the blood-sugar fairly normal. Sugar is present in the urine for 
most of the day. The blood-urea has dropped to 46 mgm.%, and the blood-calcium 
to 10 mgm.%. Excessive thirst ceased on treatment by insulin. 
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Dr. R. W. B. ELLIS said that the occurrence of a low fasting blood-sugar at the onset of 
a true diabetes in childhood was not by any means unknown, and on referring to the records 
of cases of established diabetes at the Hospital for Sick Children, Great Ormond Street, he 
(Dr. Ellis) had found other examples. Dr. Payne had kindly provided him with the following 
particulars of glucose tolerance tests carried out on two children at the onset of diabetic 
symptoms. The patient in the first case was aged 3 years at the time the test was performed, 
and now, at the age of eleven, was stabilized on 20 units of insulin twice daily. In the 
second case the patient was aged 6 years at the time of the test, and was also now a 
classical diabetic. } 


Case I (aged 3) 15 grm,. glucose given Case II (aged 64) 25 grm. glucose given 
Blood-sugar Blood -sugar 
Before glucose 0-087 Before glucose 0-062 
4-hour after 0-111 4-hour after 0-073 
Sos Pe 0-172 Bes “ 0-078 
14 hours ,, 0-270 14 hours ,, 0-099 
2 ” ” 0-284 2 ” ” 0-123 
Son oo” 0-165 ow ww 0-135 


The first case showed what was, apart from the low initial values, a typical diabetic 
curve. The second case was much more unusual but the blood-sugar was still rising 
at the end of three hours. It appeared that the diagnosis of diabetes could be made in 
childhood in the absence of a raised fasting blood-sugar, although some writers had insisted 
that a fasting blood-sugar level of 0-180% or more was an essential feature of the disease. 
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Section of Comparative Medicine 
President—J. B. BUxTON, F.R.C.YV.S. 


[January 23, 1935] 


DISCUSSION ON HA®MOGLOBINURIA 


Professor J. Barcroft : In earlier days two views concerning the function 
of Bowman’s capsule were much canvassed, one being that the epithelium had 
secretory function, the other that it acted simply asa filter. I feel sure that any 
discussion of hemoglobinuria held in the first decade of this century would have 
started from that point, and would have entailed a discussion of the réle played 
by the glomerular covering. Since then opinion has crystallized in the direction of 
filtration, and at present the view that the Bowman’s capsule is simply a filter may 
be regarded as orthodox. In saying this, I am referring only to the capsule; as to 
the functions of the tubule, there is more difference of opinion. 

Let us frankly then regard the epithelium of Bowman’s capsule as a filter—a 
sort of living muslin—with meshes of very fine calibre. The permeability of this 
filter has been investigated by Bayliss, Kerridge, and Russell, who found that the 
molecular weight may be taken as an index of the critical size of molecule retained. 
Of the materials which they tested, those with molecular weights of less than 
70,000 passed through the membrane and appeared in the urine, whilst those with 
higher molecular weights were retained in the blood. Now just at this critical 
molecular weight stands hemoglobin. At one time, and on the basis of Hiifner’s 
work, its molecular weight was generally regarded as being about 17,000 (the 
weight which would contain one atom of iron), but Adair showed that it was four 
times that value, an estimate which was independently confirmed by the work of 
Svedburg, and has since been further confirmed by Northrup and Anson, using yet 
a third method. It is interesting to find that hemoglobin, being of critical molecular 
weight, is just on the border-line as regards excretion; sometimes it will pass 
through, at other times not. 

The very important research of Bayliss, Kerridge, and Russell exhumes problems 
which were supposedly buried for all time. At first, it might be supposed that all 
hemoglobin molecules, if the same weight, would either pass through the mesh or be 
retained. The question arises, however, whether all hemoglobin molecules are of 
the same weight, or whether 68,000 is a sort of average weight. The weight which 
corresponds to one atom of iron is 17,000: the complete molecule therefore contains 
four such units. It might be that all the molecules were uniform and contained 
the four units, built into a perfectly definite structure, or that the units were loosely 
attached, forming polymers, and might be attached either in twins, triplets, quad- 
ruplets, quintuplets, and so on, but on the average, quadruplets. This matter has 
been investigated by Adair, who decided in favour of the uniformity of the hawmo- 
globin molecule. The molecules of hemoglobin in the red corpuscle appear uniformly 
to have a molecular weight of 68,000. Apart from the old-standing problem of 
polymerization, some new problems have been raised which suggest that the last 
word may not have been said about hemoglobinuria. It is a question whether the 
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hemoglobin found in the kidney is the same as that which occurs in the red blood- 
corpuscles? This question involves several others: (1) Is all the hemoglobin 
found in the corpuscles the same? (2) Is the hemoglobin found elsewhere than in 
the corpuscles different from the corpuscular hemoglobin? (3) If so, does it 
appear in the urine ? 

In connexion with the first question, within recent years several pieces of work 
have appeared, which suggest that the blood contains more than one sort of hamo- 
globin. Thus, Geiger was able to separate from blood, by a process of electric 
diffusion, two hemoglobins with different oxygen-dissociation curves, one of which 
appeared likely to be different from its neighbour. It has yet to be proved that 
these two sorts of hemoglobin really do occur in the blood. If they do, it would 
seem very probable that the hemoglobin with the less inflected curve would have a 
lower molecular weight and would be more likely therefore to appear in the urine. 
But, as already stated, the work of Adair is against the idea of the blood containing 
a “light” and a “heavy” hemoglobin. We are therefore thrown back on the 
assumption, no less interesting, that Geiger produced some sort of artefact, that he 
split off a hemoglobin with a less inflected curve and probably a lower molecular 
weight than the parent polymer. If so, can such a process occur in the body? Is 
it possible that when the normal hemoglobin of the blood is shed into the plasma, 
it disintegrates, and that the products of lower molecular weight appear in the urine ? 
A further piece of work is that of Brinkman who has shown that in human blood— 
though apparently not in that of a number of other animals tested—two sorts of 
hemoglobin exist, one of which is apparently much more resistant to the action of 
alkali than the other. 

With regard to the question of whether the hemoglobin found elsewhere in the 
body is the same as that found in the red blood-corpuscle, within the last year or so, 
the constitution of the pigment in muscle has been investigated by two workers quite 
independently, viz., R. Hill, in Cambridge, and Theorell, in Stockholm. It appears 
that myohzemoglobin is not the same as the pigment in blood. Among other 
differences between myohwmoglobin and hemoglobin, the former has a lower 
molecular weight and hence, if liberated in the plasma, should appear with greater 
readiness in the urine. 

There is only one observation, of which I know, indicating that the condition of 
the kidney may play a determining réle in the presence of hemoglobin in the urine. 
This observation was brought to my notice by Dr. Winton. If the kidney is 
perfused with blood containing hemoglobin in solution, not at the body temperature 
but at a markedly lower temperature, the hamoglobin does not appear in the urine. 
Yet even here, if the kidney is cold, so also is the blood, and it remains to be proved 
whether the inability of the pigment to transverse the glomerular epithelium is due 
to the cooling of the kidney or to the cooling of the hemoglobin. 

Hemoglobinuria is not a disease of the excretory mechanism, but it takes place 
whenever hemoglobin appears in a free condition in the plasma. The sources from 
which hemoglobin can find its way into the plasma are two: (1) the disintegration 
of red blood-corpuscles and (2) the hemoglobin of muscle. The former is frequently 
caused by the appearance of some sort of parasitic organism within the red blood- 
corpuscle. As the spectra of the two forms of hamoglobin have different properties 
there should be no difficulty in distinguishing between them if, in urine, they retain 
their native properties. 


Dr. F. C. Minett: The hxmoglobinurias:and myoglobinurias of animals.— 
I think it may be useful to set out, so far as can be done at present, the various 
conditions naturally occurring in animals, which are characterized by the presence 
in the urine of red colouring matter, either hemoglobin or myoglobin. The tabulation 
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given below is not intended, of course, to be in any way final or exhaustive, since 
the underlying causes, and even the nature of some of the conditions, have not yet 
been determined. It may be of some help, however, in clearing the ground. 


H.®MOGLOBINURIAS 
(1) Due to destruction of erythrocytes by parasites or their products, e.g. certain protozoa, bacterial 
hemolysins. 
(2) Due to lowered resistance of erythrocytes. 
(8) Of doubtful or unknown origin, e.g. puerperal hemoglobinuria of cows, acute enzootic h»mo- 
globinuria and jaundice in sheep. 
(4) Arising from miscellaneous causes, e.g. certain defined chemicai agents, extensive skin burning. 


MYOGLOBINURIAS 
Arising from ‘‘destruction’’ of voluntary muscle: Paralytic myoglobinuria of horses (so-called 
‘‘equine hemoglobinuria’’). Enzootic myoglobinuria of horses (so-called ‘‘ equine enzootic hwmo- 


globinuria ’’). Myoglobinuria of cattle. 


These conditions are dealt with briefly, but with more particular reference to 
paralytic myoglobinuria. 

Hemoglobinurias 

(1) Due to destruction of erythrocytes by parasites or their products.—In 
domesticated animals protozoa belonging to the family Piroplasmide are to be 
considered the most important agents in producing hwmoglobinuria. Parasites 
of this family occur in cattle (Piroplasma bigeminum, Babesiella bovis), in sheep 
(Piroplasma ovis, Babesiella ovis), in dogs (Piroplasma canis), and in horses 
(Piroplasma caballi, Nuttalia equi) (Donatien and Lestoquard, 1930). In all these 
species, except occasionally in the dog and horse, haemoglobinuria is one of the main 
symptoms, and in all instances the blood may become extremely anzmic. 

Bacteria of the hemolytic kind may also be responsible, e.g. streptococci. I 
make special reference under this heading to two conditions :— 

(a) The first occurs in cattle, and the name “ bacillary haemoglobinuria” is now 
given to it. Meyer (1915) called attention to this disease in California, and it has 
since been noted in Nevada and Oregon, and also in Chile. It occurs in mountain 
valleys among cattle on rough swampy pasture, chiefly during the warmer season, 
and it was for a long time confused with anthrax and hemorrhagic septicemia 
(pasteurellosis). It is said to break out occasionally in sheep and swine. The 
disease is confined to definite localities, and large numbers of animals are some- 
times affected. There is no age or sex incidence. The blood shows anwemic 
changes, but no protozoa are discdverable. The period of visible illness is often 
rather short, and the disease is very fatal. Post mortem the most characteristic 
lesions are found in the liver, and consist of necrotic areas, but there is also 
marked jaundice and subcutaneously petechial haemorrhage and cedema. From 
fresh material in natural cases there can be isolated from the liver lesions and from 
the blood an organism which has been identified as a Clostridium, but which is held 
to be different serologically and as regards its toxin from any other Clostridium 
affecting animals. The organism produces a hemotoxin, and typical symptoms can 
be set up in cattle by injecting toxic cultures intramuscularly. Vawter and Records 
(1929) report good results from field immunization trials with this organism, in 
which a sufficient number of animals was left uninoculated. 

It is interesting to note that in “ black disease” of sheep, due to combined 
action of the liver flukes and Clostridia, liver necrosis is common, but authors do not 
refer to hemoglobinuria. 

(b) In sheep there is a disease known as “ bacterial icterus,” in which hemo- 
globinuria is an inconstant feature. A description of the pathological anatomy has 
been given by De Kock (1928) from which it appears that one characteristic is a 
central necrosis of the liver nodules. The cause is considered by Robinson (1928) 
to be an organism of the Corynebacterium group. 

(2) Due to diminished resistance of erythrocytes —Wirth mentions a case 
in a horse (Stang and Wirth, 1928). Bendixen and Carlstrém (1929) made 
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careful observations, lasting for thirteen months, on a horse suffering from chronic 
anemia and icterus and periodically from hemoglobinuria, which was due to 
markedly increased fragility of the red corpuscles. Spectroscopic examination of the 
citrated plasma of this animal always showed oxyhemoglobin, not myoglobin, 
though the plasma was not always obviously reddened. Similarly, the red colour of 
the urine was shown to be due to oxyhe#moglobin. It was noted that in the blood- 
plasma hemoglobin had to be present in amount sufficient to give it a distinctly red 
tinge before haemoglobin could appear in the urine. As will be noted later, this has 
an important bearing on the etiology of equine myoglobinuria. In the present case, 
the blood also contained an excess of bilirubin and, when hzemoglobin was absent, 
the urine contained urobilin only, 

The authors point out that this case resembles chronic hemolytic icterus of man, 
a hereditary condition in which the red cells are abnormally fragile, the differences 
being that in the human disease there is enlargement of the spleen and no hemo- 
globinuria. 

(3) Of doubtful or unknown origin.—I refer here to two clinically well- 
defined conditions. 

(a) Puerperal hemoglobinuria, of cows (post-parturient hemoglobinuria, of 
cows).—This disease has been described by a number of authors during the past 
thirty years. In this country an account of it has been given by Wallace (1923), 
and no doubt by others. It is seen in cows from one to three weeks after calving, 
chiefly in heavy milkers, belonging to small poorly managed herds. From reeords 
of 389 cases occurring in Sweden during thirteen years Hjiirre (1933) finds that it 
occurs mainly during the winter months, i.e. the period of stall feeding. From a 
consideration of other figures given by Hijiirre it appears that this seasonal distri- 
bution may not be related to a seasonal calving rate. It is a “lactation disease” 
in the sense that the intensity of milk secretion has something to do with its 
causation (cf. milk fever and “ acetonemia"’). In this connexion it is not commonly 
seen before the third calving. Apart from that, its stiology is obscure. It is agreed 
that it is not due to piroplasms, although incidentally, it may be observed that 
latent piroplasmosis sometimes becomes active after parturition. There is acute 
anemia. The osmotic resistance of the erythrocytes is slightly reduced during the 
attack, but the resistance quickly becomes normal in cases which recover. The 
urine contains hemoglobin and in some cases excess of acetone. There is diarrhoea 
and icterus and the mortality reaches 50%-70%. * 

Post mortem there is observed to be a focal necrosis, mainly situated in the 
intermediate part of the liver lobules. The pathological anatomy has recently been 
investigated by Hjiirre who has brought good evidence to show that the necrosis is 
secondary to the hemoglobinemia. Liver necrosis has been observed in other forms 
of hemoglobinuria, so that the lesion can be regarded as non-specific, and probably 
due in part to embolism from red-cell stroma. 

(b) Acute enzootic hemoglobinuria and jaundice of sheep.—This disease has been 
reported in South Africa by De Kock (1928) and in Australia by Chamberlin (1933). 
It generally occurs in sheep in good condition. The onset is sudden, the blood- 
picture is that of a marked angwemia and cases are usually rapidly fatal. Post 
mortem, there is swelling of the spleen and intense jaundice, while the urine contains 
hemoglobin. The liver-cells towards the centre of the lobules were atrophied and 
the area infiltrated with “pigment cells,” but the nature of the pigment was not 
clear. Transmission experiments were carried out by De Kock, but without setting 
up the disease. 

(4) Arising from miscellaneous causes—Hemoglobinuria may be caused 
apparently, by poisoning with certain chemical agents, e.g. potassium chlorate, 
naphthol, chloroform, arseniuretted hydrogen, or by extensive skin burning. I am 
not aware that such causes are of importance in veterinary medicine. Passage of 
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hemoglobin into the urine is also said to follow the feeding of musty fodder or of 
certain plants such as rushes (Stang and Wirth, 1928), Hupatoriwm sp. 


Myoglobinurias 


The pigment in the urine in these cases is muscle pigment—myoglobin 
(Giinther, 1921)—not hemoglobin. 

Paralytic myoglobinuria of horses.—Under the name “hemoglobinuria” this 
interesting condition is well known to veterinarians. The symptoms and 
circumstances in which it appears are briefly as follows. The disease is seen in 
well-nourished regular-working horses, particularly of the heavy type, which for 
some reason not connected with illness are rested for a few days—usually two to 
five—but are still kept on a working diet containing carbohydrates in abundance. 
It is, thus, of common occurrence after public holidays. Within a very short time— 
usually within thirty minutes—of bringing the horse out to work, symptoms appear. 
The animal is seen to move stiffly and shows lameness in one or both hind limbs. In 
a typical severe case, if the horse is urged forward, the symptoms rapidly get worse ; 
the animal sweats profusely, the hind limbs appear to be losing their power and the 
animal struggles violently in an effort to remain standing. Frequently these efforts 
are fruitless; he sinks to the ground and struggles as if in great pain. At this stage 
the muscles of the loins and quarters are very firm to the touch, as if rigidly contracted. 
Skin sensitivity, however, is not diminished. After a time the animal may regain its 
feet and then with the greatest difficulty he is able to reach the stable where he collapses 
and after a few days may die. The course of the disease, however, is very variable. 
Thus, it is important to notice that the illness often progresses unfavourably in spite 
of the horse being rested at the first sign, or symptoms may not become severe until 
some time after the horse has been brought back to the stable. If at an early stage 
urine is passed or is drawn off with a catheter, the fluid is found to be reddish or 
may even be dark like stout. The amount of urine secreted is generally normal, but 
it contains albumin and in bad cases it is less alkaline than normal and the sediment 
shows solid reddish pigment and renal epithelium. In cases where death occurs 
within a few days, the most important changes are found in certain of the voluntary 
muscles, especially in the psoas and quadriceps femoris, although in very severe 
cases the lesions may be more widely distributed. When freshly cut across, 
the affected portions of the muscle are seen to be pale, like fish muscle, and 
microscopically this appearance is found to be due to swelling and degeneration or 
necrosis of the fibres. Small haemorrhages may also be present. Similar degen- 
erative changes may also be found in the myocardium. In more severe cases which 
recover there is much wasting of the affected muscles, and months may pass before 
they regain the normal volume. Apart from the muscles, the principal changes are 
seen in the kidneys. The passage of large quantities of pigment through the kidney 
leads to degeneration and desquamation of the tubular epithelium, with cast- 
formation and distension of the collecting tubules with crystalline pigment. The 
spleen shows slight swelling only. 

It has naturally been a matter of great interest to inquire into the cause of such 
alarming symptoms and there has been much speculation as to whether the urinary 
pigment is derived from the blood or from the muscles. McFadyean (1888) in the 
first article of the first volume of the Journal of Comparative Pathology and 
Therapeutics inclined to the view, previously put forward by Fréhner, that the 
pigment was derived from the muscles, but a few years later he suggested that the 
blood was the source, mainly because in the early stages of the attack he found a 
considerable rise in the erythrocyte count which was said to fall as the illness 
proceeded. Within recent years the subject has been closely studied in Sweden by 
Carlstrém (1930). His observations relate to 50 natural cases and these observations 
together with many experimental data are discussed in a valuable monograph. One 
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of the main conclusions is that the pigment in the urine is myoglobin derived from 
the damaged muscle. The citrated blood-plasma is usually free from visible pigment. 
In only two out of 13 natural cases specially examined was the plasma visibly 
coloured and then only slightly and in the early stages of the attack; as often as not, 
no pigment could be demonstrated, even with the spectroscope. In fact, in only one 
case was it possible to be sure of the nature of the pigment—in this case it was 
myoglobin—since in general the absorption bands were very faint. On the other 
hand, in all these cases the urine was distinctly coloured by myoglobin. In 
agreement with some other authors, the red cell volume and hemoglobin content of 
the jugular blood were generally raised in the early stages ; in bad cases the volume 
was increased by 50%, but it remained well above normal throughout the attack. 
Bilirubin was absent from the plasma on the first day, but in severe cases it began 
to. appear at the beginning of the second day and was distinct on the third day, 
at which time the mucous membranes were more or less icteric. The osmotic 
resistance of the erythrocytes was not significantly reduced. The dry matter of the 
serum was not increased until later stages of the attack. The glucose, amino N and 
calcium content of the blood showed no important variation. The creatin content 
was generally somewhat increased. At the outset in bad cases the pH of the blood 
was digplaced very slightly towards the acid side; in mild cases—and, at the later 
stages, in bad cases—the pH was normal. Severe cases are accompanied by a 
distinct and enduring rise in its lactic acid content; in mild cases the rise in lactic 
acid is small and temporary. In order to control these findings, the blood of healthy 
horses was examined. With regard to lactic acid, it was found that the amount 
increases with work, though rather variably; in horses in regular work the rise, 
however, is unimportant. The increase is greatest very shortly after the work is 
begun, but the figure has fallen to normal within forty-five minutes. The increase 
tends to be higher in horses which have been resting for some days, especially if they 
have been fed on a richly carbohydrate diet. 

An examination of the muscular tissue in myoglobinuria also revealed a rise in 
the lactic acid values, this varying from one muscle to another but being especially 
high and enduring in severe cases. The values quoted in the monograph refer to 
muscle taken immediately after death without bleeding, the pieces being immediately 
dropped into liquid air to stop further chemical action. The amount of glycogen in 
the muscle was also increased, the highest values being found some time after the 
onset of the attack and in muscles showing the least degree of histological change. 

Carlstrém’s explanation of ‘the experimental findings is as follows. In the first 
place, it is well known that horse-muscle is peculiarly rich in glycogen, and analyses 
have shown that during the winter and spring months the amount tends to be 
higher than at other seasons. It is also known that the amount of muscle glycogen 
can be increased by feeding on sugary foods and that the storage capacity is 
greatest in those muscles which are mainly called into action during work. In 
agreement with this, Carlstrém has shown that in healthy horses which are rested 
for a few days while on a full diet, and especially on a diet rich in carbohydrate, 
there is a considerable storage of glycogen in the voluntary muscles. This storage, 
in accordance with functional requirements, is especially high in those muscles of 
the hinder parts of the body, i.e. those which are most active during work and 
which, incidentally, are most inactive during rest. Incidentally also, these muscles 
contain a relatively high proportion of myoglobin and they aré the ones mainly 
involved in myoglobinuria. When these muscles become suddenly active after a period 
of rest, there is an excessive production of lactic acid, which leads to damage of the 
muscle. The concentration of lactic acid is not, however, the sole factor in this, 
since it is known that very high acid values may be obtained without actual damage 
in muscles which are simply fatigued. There is considered to be in addition a 
vascular deficiency, rendered important by the previous resting of the muscles, and 
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consequently there is an oxygen lack, so that the excess lactic acid can neither be 
removed nor oxidized. This suggests that slow work, which fails to open up 
quickly the muscle capillaries, may be a more dangerous predisposing factor than 
very hard work, a suggestion which to some extent falls into line with clinical 
observation. The damage to the muscle is shown by swelling ana necrosis of the 
fibres, and myoglobin, probably together with other substances, diffuses out of it. 
Now by injecting muscle juice into animals (rabbit, dog, horse) it has been shown 
that the threshold value of the kidney for myoglobin is low—much lower apparently 
than for hemoglobin (Camus and Pagniez, 1902). Thus, muscle pigment easily 
escapes with the urine and may tint this fluid, although the blood-plasma is not 
appreciably coloured. On the other hand, as pointed out earlier, when the 
colouring matter of the urine is hemoglobin, this must have been previously 
present in the plasma in such amounts as would visibly colour the plasma. The 
experiments of Camus and Pagniez were amplified by Carlstrém, who showed that 
the urinary pigment really was myoglobin. The existence of the second factor—a 
circulatory impediment in the affected muscles—was proved by injecting india ink 
into the veins of horses which had been showing symptoms and which were killed 
immediately after the injection. Observations on cases of iliac thrombosis, and 
experiments in which various suspensions were injected into the blood vascular 
system, however, led Carlstrém to believe that circulatory impediment alone could 
not be responsible for the disease. Finally, any increased red cell volume which 
might be present is not regarded as an essential factor in causation, because there is 
no anwmia, and at no stage of the disease did Carlstrém find hemoglobin in the 
urine. Apparently, therefore, any excess of hemoglobin is disposed of in the 
natural way, and this explanation is supported by the rise in blood bilirubin seen in 
severe cases. 

Experiments designed to set up the disease in horses gave interesting results, in 
line with the above conclusions. Thus, intravenous injections of lactic acid did not 
lead to symptoms. In five separate experiments no illness could be produced in a 
horse (No. 1), well fed on oats and hay, when put to work after a rest period varying 
from two to four days. When to the diet of this animal were added during the rest 
period large amounts of sugar-beet, which is of course very rich in carbohydrate, 
the disease appeared when the animal was put to work after a three-day rest, there 
being myoglobin in the urine and a rise of lactic acid in the blood. In a control 
horse of the same type similarly treated, except for the beet-feeding, the disease did 
not appear, and there was no rise in blood lactic acid. 

Horse No. 1 was used in three subsequent experiments. In the first two of 
these after sugar-beet feeding the disease appeared ; at the third trial, when no beet 
was given, the horse remained healthy. Myoglobinuria was also set up in two 
experiments in a seven-year old horse (No. 2) when fed on beet. Most of the above 
cases were mild, but no symptoms at all were seen in the control horses getting 
more normal diet. In an 18-year-old mare (No. 3) symptoms were not induced, 
but this animal had suffered from nymphomania, and was of excitable temperament 
and its muscles were, therefore, usually not at rest. In this connexion, it should be 
observed that not all horses exposed in nature get it. 

Enzootic myoglobinuria of horses.—This disease is considered here in view of 
the statement of Carlstrém (1930, Monograph, footnote, p. 61) that myoglobin has 
been found in the urine. It has been reported in a number of European countries 
by Hobmaier (1926), Wirth (Stang and Wirth, 1928), Deubel (1932) and Bédaride 
(1933). In some respects the disease resembles paralytic myoglobinuria, but the 
circumstances in which it occurs are quite different. The cause is uncertain but it 
has been ascribed to feeding of mouldy fodder and to deficiency of vitamins. It has 
been described as a “ degenerative polymyositis,” the degeneration being most marked 
in the most active muscles, viz. the crurals, the masseters, and the tongue and heart 
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muscle. The degeneration is of a similar nature to that occurring in paralytic 
myoglobinuria. The disease is said to occur in small enzootics and only in horses 
of the agricultural class, most of those affected being thin and receiving a very poor 
ration containing little grain. It is mainly a disease of autumn and winter and is 
seen in horses of any age, even in foals, but mostly in mares. The first symptoms 
consist of general muscular stiffness, though later this may be most prominent in 
the muscles of mastication so that feeding becomes difficult. The stiffness may be 
followed by swellings over the muscles, but there is no paralysis or sweating. The 
animal often dies after four to eight days. Post mortem, certain muscles are found 
to be decolorized and there is a reddish infiltration in the intervening tissue. The 
kidneys are enlarged and surrounded by much oedema. 

Myoglobinurias of cattle——Carlstrém (1930) mentions that in young cattle turned 
out to pasture in the spring there may occur muscular changes similar to those seen 
in equine myoglobinuria, accompanied by the presence of myoglobin in the urine. 
Apart from such cases, there have been observed in draught oxen a disease in which 
red pigment is present in the urine and which oceurs in circumstances similar to 
those of equine myoglobinuria. 

According to Hobmaier (1926), damage of the muscular tissue may occur in 
lambs and young pigs but, owing to the relatively small amounts of myoglobin in 
their muscles, these animals do not then show myoglobinuria. 
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Colonel F. P. Mackie said he would confine his remarks to the microscopical 
changes in the kidneys found in hemolytic anemia in monkeys, in human black- 
water fever, and in human incompatible transfusion. 

The most constant change in these three classes of disease was a profound 
degeneration and subsequent desquamation of the epithelium of the convoluted 
tubules, and this occurred in monkeys, whether hemoglobinuria supervened or not. 
When hemoglobinuria occurred, the epithelial destruction was more severe or took 
place more rapidly, so that the lumina of the tubules, especially those of the 
collecting tubules in the medulla, became blocked or silted up with granular or 
homogeneous débris, including globular particles, staining deeply with eosin; these 
might be mistaken for red corpuscles, but closer examination showed them to be 
epithelial fragments and dead nuclei, together with abundant eosinophil granules, 
the formation of which could be seen to take place in the epithelial cells previous to 
desquamation. Though malarial parasites and pigment were abundant in the vessels 
throughout the organ, neither of these was present in the renal tubules. There was 
no constant change in the glomeruli and Bowman’s capsule was free from exudate. 
The vessels were congested but otherwise unaltered, and there was no change in the 
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connective tissue. In short, the changes in the kidney were toxic rather than 
inflammatory, in type, and were similar in monkey and. human malaria, in blackwater 
fever, and in incompatible transfusion. 


Mr. N. J. Scorgie, referring to a type of puerperal hemoglobinuria, commonly 
met with in bovines during the spring, in the north-east of Scotland, said that 
the condition occurred sporadically amongst milch cows, which had been stabled 
throughout the winter, before the animals went out again to grass. Cows at pasture 
were never affected. The condition did not occur in bullocks. 

Symptoms arose from one week to one month after calving, and were those of 
intense general anemia associated with hemoglobinuria. The mortality reached 
at least 50%. 

There was no reason for regarding this disease as a recrudescence of a latent 
infection with Babesia bovis. Piroplasms could not be demonstrated in the 
blood, and ticks were rarely found on affected animals. Moreover, bovine piro- 
plasmosis was unknown in the region referred to. The condition was possibly of 
dietetic origin, but confirmatory evidence was lacking. 


Sir Rickard Christophers said that Professor Stephens and he had at one 
time examined the kidneys in cases of blackwater fever. The appearances were 
similar to those described by Colonel Mackie, notable features being the eosinophile 
granular material in the collecting tubules, which could be traced to further changes 
in the desquamated cells from the convoluted tubules, and the small change, if any, 
in the glomeruli. Werner (1908) and Barratt and York (1909) appear to have been 
the first to describe in detail the changes in the kidneys in blackwater’ fever. 
Werner figures exudate in the glomerulus and Barratt and York describe distension 
of the glomerular capsule, though this might be the result of blockage of the tubule. 
The markedly eosinophile character of the changed desquamated epithelium of the 
convoluted tubules suggested the passage in some form of hemoglobin through the 
kidney epithelium, but hemoglobin might pass in solution through the glomerulus 
perhaps without leaving much indication in sections. 


Dr. F. Parkes Weber said that no mention had been made of one kind of human 
hemoglobinuria, namely that which occasionally accompanied an attack of so-called 
“acute haemolytic anwmia’’ (Lederer’s anemia). He had seen two cases, both in 
boys, in one of which (if the diagnosis was correct) the chief clinical feature at the 
onset was hemoglobinuria. Both boys were still under occasional observation and 
there had been no recurrence. In both, rapid recovery had taken place after blood- 
transfusion. (See F. P. Weber, Proc. Roy. Soc. Med., 1931-1932, xxv, pp. 15 and 
715: F. P. Weber and O. B. Bode, Klin. Wochenschr., 1932, xi, p. 336.) 

Prof. Barcroft had said that the raison d’étre of the red blood-corpuscle 
seemed in part to be the provision of a mechanism by which hwmoglobin could be 
carried in the blood without being in solution in the plasma. He (Dr. Weber) 
believed that an analogous teleological explanation could be suggested as the raison 
d'étre of the thrombocyte (blood-platelet), the eosinophile corpuscle and the 
basophile corpuscle (mast-cell) ; the thrombocyte carried a substance essential for the 
production of fibrin to the part where local clot was required ; the function of the 
eosinophile and basophile granules was doubtless equally important, though as yet 
less understood. 


Dr. J. T. Edwards said he wondered whether differences in the size of the 
hemoglobin molecule, or in what had been called the renal threshold, would 
account for the very noticeable differences in symptoms exhibited by the domes- 
ticated animals after the onset of acute babesiasis. As Dr. Minett had stated, in 
his comprehensive survey, infection of a “clean” animal with piroplasms of the 
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genus Babesia was always followed by more or less severe erythrolysis. In the 
bovine and ovine species the liberated hemoglobin was excreted immediately by the 
kidneys, hence, the common name “ redwater”’ for the disease in these animals. 
In the equine and canine species, however, excretion of hemoglobin did not take 
place by way of the kidneys, the haemoglobin being transformed to bilirubin, leading 
to symptoms of more or less intense jaundice ; hence, the common names “ biliary 
fever” in horses, and “ malignant jaundice” in dogs. It did not seem that hemo- 
globin excretion by the kidneys was brought about by inflammatory damage to the 
renal epithelium in these animals, as he understood was implied by Yorke’s theory. 
On the other hand, when cattle had suffered from “ redwater” fever for some time 
or when redwater infection flared up in them during an attack of cattle plague there 
was not uncommonly an absence of hemoglobinuria. This suggested that with 
impaired kidney function, brought about during prolonged febrile disease, the renal 
epithelium was no longer pervious to hemoglobin. 











Sectional Proceedings of the Royal Society of Medicine % XXvIIl 


page 17 


Section of Radiology 


President—F. HERNAMAN-JOHNSON, M.D. 


[January 18, 1935) 


DISCUSSION ON THE PREVENTION AND TREATMENT 
OF METASTASES IN CARCINOMA MAMM: 


Dr. A. T. Todd: The selenide treatment of mammary metastases. 

During the time that I practised as a pathologist, I always used to hunt for the 
nucleus of scirrhus in the mammary cancers sent for examination ; somewhere in 
the mass this apparently primary focus of chronic neoplasm would usually be found. 
If the patient were questioned she would often say that a knot, corresponding in 
position, had been present for many years, until something drew her attention to a 
change. This nucleus is obviously very chronic and there has been thrown out 
much fibrous resistance against its proliferation, but after a time this resistance 
has disappeared and the neoplasm has taken on rapid, or medullary growth. This 
finding first led me to postulate a defence-mechanism in cancer, similar, in some 
ways, to the defence-mechanism in some other chronic infective diseases. 

I therefore took up the problem of cancer therapy with a postulated defence- 
mechanism in the background: I did not try to find some substance which should 
specifically poison the cancer cell, but I made lead selenide, in colloidal form, and 
carefully observed the clinical and histological results of its administration. I 
found that this colloid appeared to work by increasing that tissue which has been 
called stroma, but to which I have applied the name of “ junction-” or “ defence-” 
tissue. If the’ therapy was successful, there would be much junction-tissue, if it 
failed, there would be little or none. I think now that a benign adenoma is a 
neoplasm round which the defence-tissue is fully adequate to prevent invasion ; if 
this defence fails, the adenoma becomes malignant. This defence-mechanism kept 
the scirrhus at bay for years, then some unknown occurrence, perhaps exhaustion, 
caused the defence to flag, and unchecked growth, or medullary carcinoma, was the 
result. The basis of the selenide method is to attempt to increase this defence- 
mechanism. 

The first partly successful method of increasing defence by colloidal lead selenide 
failed in many patients, but I have only accepted cases certified as hopeless by 
surgeon and radiologist. I hoped that additional radiation might turn the scale in 
favour of the therapy, but found that massive radiation applied to patients recently 
treated with lead selenide invariably gave the opposite result, i.e. that the neoplasm 
proliferated much more rapidly. By massive radiation I mean 300r or more, 
applied at one seance. A good deal of experimentation led to the opinion that this 
selenide had markedly intensified the action of the radiation and had converted a 
relatively small dose into an enormous one, and that this large dose had failed to 
kill the neoplastic cell, but had succeeded in damaging tbe defence-tissue, leaving 
no barrier against proliferation. If this were the case, then a smaller dosage, com- 
bined with a less sensitive selenium preparation, might have the opposite effect. 
After many trials a sulphur selenium colloid, SSe, was found to be suitable. 

It may be asked—Why is a colloid necessary? The defence-mechanism is 
controlled by certain endothelial cells; these appear to secrete substances which 
activate the rest of the tissue. These endothelial cells must take up any electro- 
negative colloid which comes their way; if the colloidal particle be of such a 
chemical nature that its breakdown stimulates the metabolism of the cell, then a 
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greater defence action will result. Some selenium colloids have this property in 
correct dosage. Since the colloid is to be taken up by the endothelial cell from the 
blood-stream, the injection must be intravenous. 

Penetrating electro-magnetic waves have « peculiar action on particles of 
selenium ; they alter the electrical charge and so cause the particle to take up, or 
give off, available ions; this change of the stability of the selenium phagocyted by 
the endothelial cell makes its action much more powerful than that of the neutral 
particle. The rapidity of this ionizing effect varies with the wave-length employed ; 
it is slower with a shorter wave-length, and more rapid with a longer one. Thus, 
by modification of the wave-length different effects will be produced, and this opens 
up a field of research into which we have not ventured in man. 

In order to get a feeble, but continuous, ionization-effect in the defence tissue, 
the colloid R.A.S.* was made; this is selenium combined with the lead-like products 
of radium disintegration. As it is an electro-negative colloid it will be taken up by 
the endothelial cells and permit feeble ionization so long as any selenium remains. 

In brief, this method of treating cancer is to impregnate the defence-tissue with 
selenium colloids and activate the colloid by repeated small doses of X-rays. When 
this stage is finished, the radio-active colloid is administered to obtain continuous 
activation. If growth is not checked, further X-ray ionization is given. Dosage of 
radiation and of colloid will vary with each patient because the number of endo- 
thelial cells in the defence-tissue is variable. If ‘there are few endothelial cells, 
a small dose of colloid will be enough to fill them completely, or blockade them; 
then the activation of this selenium by X-rays will occasion cell death ; the defence 
will fail and the patient will experience severe reaction. If there are many endo- 
thelial cells an appropriate dose of colloid will not cause blockade, hence reaction to 
colloid will be slight: subsequent radiation will not occasion more than a temporary 
depression of defence, and X-ray reaction will be trivial. A temporary diminution 
of the endothelial activity is found to be followed by a lasting augmentation and 
so, with suitable dosage, the defence is increased. 

The word “ reaction”’ often seems to cause apprehension to physician and patient. 
If defence is adequate, the neoplasm gives rise to no trouble except by virtue of its 
position. If defence is not adequate, symptoms result either from pressure of cell- 
growth or from the diffusion of toxic products, such as lactic acid, from the growing 
cells. To obtain increase in defence this method causes a transient depression, after 
injection of the colloid and after its activation by the radiation. During the phase 
of depression there is slight cell growth and greater diffusion of toxic substances 
and the patient experiences reaction. Reaction should be slight, just enough to be 
appreciable, for this is found to be followed by the best therapeutic response. 

I have not time to deal at length with this theoretical aspect of the method; 
those interested may like to consult my article in the British Journal of Surgery 
(1934, xxi, 619) and the articles noted in the references given there. 

The treatment of mammary metastases by this method will vary according to 
which group the patient belongs. 

(1) The inoperable case with neglected primary growth——The removal of the 
primary growth, especially if it is a septic or hemorrhagic fungation, is desirable on 
several grounds; we call it the toilet operation. This removes an important 
fraction of the diseased tissue and that part in which the defence mechanism is likely 
to be weakest, from exhaustion ; hemorrhages and anzemia will be checked; sepsis, 
if present, is likely to be increased by the selenide treatment, and will dominate the 
picture. But before the toilet, one or two weeks of attention to sepsis and selenide 
treatment often do much good and lessen the risk of surgical dissemination. Such 
preliminary treatment is especially necessary if the skin to be used for flaps is 
involved. After this, the incision may be made through skin which is cancerous, 


1R.A.S. = radio-active selenide. 
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and healing usually results by first intention. At the toilet operation the main mass 
and any large gland easy of access is removed; no attempt is made at radical 
removal. The full method of treatment is resumed as soon as healing of the incision 
is started ; R.A.S. is administered weekly in the meantime. 

Colloid dosage: 2 c.c. of SSe is injected intravenously ; reaction is awaited four 
hours afterwards or later. If no reaction appears, the dose should be increased by 
1 c.c. the next week and so on, until reaction occurs. When the reactive dose 
is found, it is maintained until reaction alters, when an appropriate change is 
made. 

Colloid reaction may be local or general. Local reaction is some pain, stiffness 
or drawing sensations about the sites of neoplasm ; increase of cedema, if lymph- 
glands are much involved. General reaction is malaise, nausea, sometimes vomiting 
and occasionally a little pyrexia. True reaction appears about four hours after 
injection but will be later if the dose is too small; it may then only appear forty- 
eight hours after injection and so clash with X-ray reaction. If in doubt about the 
presence of reaction, increase the dose next week ; this will intensify the symptoms 
and cause them to appearearlier. Again, it should be emphasized that no more than 
appreciable reaction must be obtained. 

Immediate reactions are not infrequent and are erratic with any colloid used by 
vein. These come on within the first hour or so and are either vasomotor crises or 
rigors. They may be due to the colloid itself, but then will be slight and seldom. 
Usually, immediate reactions are due to faulty technique. A syringe sterilized with 
spirit will give much trouble. A syringe containing infinitesimal traces of serum or 
alkaloid is certain to give fierce reaction, and it is almost impossible to get such a 
syringe clean enough fora colloid. The distilled water used for cleaning syringes should 
be at least thrice distilled from a really effective still ; syringes should be cleansed 
by repeatedly filling with fresh distilled water, the eject being into a waste basin. 
One syringe should be reserved for each colloid and used for nothing else. 

X-ray reaction.—This again usually comes on about four hours afterwards, or 
later, if colloid or X-ray dose is too low. It should be just perceptible, and at the 
most give the patient a poorish night. The average dose for a mammary case is 
75 r at 180; 30 ems. distance; screen 0°3 mm. Zn. The size of field will depend 
on the size of the diseased area. If colloid reaction was optimal, the dose of X-ray 
should be increased or diminished to get optimal X-ray reaction; alteration for 
depth thus becomes automatic. 

Vomiting should be checked, as nutrition must be maintained, if metabolism and 
defence are to be effective. The best general remedy is cerium oxalate in 20 gr. 
doses repeated till effective. A drachm of ordinary 2% novocain solution taken in 
sips is often effective and harmless. 

Pain.—Opium derivatives paralyse the endothelial system and defence is 
inhibited. The barbitones, salicylates and phenazone preparations and mixtures 
are often effective without causing depression of defence. If these fail to relieve 
pain, a leech may be applied near the most tender points which are found by 
pressure ; leech venom appears to stimulate the endothelial system. Soon a cobra 
venom preparation will be available, this is very easy to use and is giving very 
gratifying results. 

(Qa) Metastases after the usual incisional surgery.—These should be treated by 
the routine method after a full clinical and X-ray examination of liver, lungs and 
skeleton, especially the pelvic area. Any metastasis found should be radiated and 
any suspected site should also be treated. Two or more distant metastases can be 
treated at one seance provided there is a definite gap between the fields—for instance, 
supraclavicular region and lumbar spine could be dealt with at the one time. 
Hepatic metastases are very sensitive and the liver should be shielded from an 
X-ray dose exceeding 25 r. 
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(2b) Recurrence after radium surgery.—These are usually non-reactive and the 
outlook is not so good. By radium surgery I mean the current technique of using 
that dose of radium which is calculated to cause necrosis of the neoplastic tissue ; 
[am not going to dwell on this at all fully, as time is inadequate. Radium appears 
to break down all defence and metastases seem to appear more quickly and at 
unusual sites; the patients usually fail to react to selenide treatment, but as there 
is nothing else to be done for them, I have not refused to treat them. In these 
patients we use low doses of colloid and X-ray, avoiding reaction at first, and so 
hope to build up a defence mechanism again. A watch for intracranial recurrence 
should be especially kept ; it is my impression that recurrence here is more frequent 
after radium therapy. 

(3) Prophylactic treatment of the supposed surgical cure—It is here that the 
method is most likely to do the most good, and I would like every patient who is 
regarded to be a surgical cure to have the full system for a year. It would be little 
hardship, as if no cancer remains the patient will not react at all; if microscopic 
remnants exist, again reaction will not be obtained ; if reaction follows, the physician 
will suspect that surgical removal was not complete. The only hardship should be 
infrequent false reactions. I do not treat such patients, as my time is fully occupied 
in trying to improve the system, working on cases otherwise untreatable, but if the 
method can remove large masses of recurrence, it should remove the few cells lurking 
in glands and elsewhere. Proof of this is seen in the results after toilet operation ; 
though no special precautions are taken, we never see recurrence in incision which 
is so frequent otherwise in spite of precaution. In this type of case reaction will 
be no guide; colloid should be about 4 c.c., X-ray about 75 r. After eight X-ray 
séances, which have radiated the site of operation and those sites which are likely 
to be involved, the patient would get alternation of colloids until the year was over 
or metastases had appeared. 


THE RESULTS OF THE METHOD 


For clarity the results will be given for the patients noted in the article, as the 
termination is either known, or can be predicted with tolerable certainty. There 
were 27 cases of mammary metastases, all quite inoperable and refused further 
treatment by surgeon and radiologist; few were likely to have survived for more 
than a few months. These 27 patients received adequate treatment ; a number who 
gave up treatment in the early stages, or died within a week or so of the commence- 
ment of treatment, are not included, as they do not help in assessing results. 

Five cases are still on treatment. One of these has had continuous treatment 
for five years, another for four years; both are reasonably well, age considered. 
Two others are doing well. One is doing badly. 

Two patients died from pneumonia, one year, and eighteen months, respectively 
after apparent cure. Autopsy of one of these failed to show any signs of carcinoma. 

Twelve patients are dead; most of these exceeded their expectation of life and 
about half had prolonged periods of relief of symptoms. 

Eight patients have been discharged as apparent cures; by “ apparent cure” is 
meant having no sign or symptom which suggests that any cancer remains. In 
four cases apparent cure has persisted for one year; in the other four it has 
persisted for two years. 

The expense of this work is met by the Bristol Royal Infirmary Cancer Research 
Fund. 


Dr. S. Gilbert Scott: It is dangerous to take for granted that early detection 
of a malignant tumour in the breast will necessarily lead to «a cure of the disease, 
if only local treatment is employed. With few exceptions, both surgeons and radio- 
logists have hitherto concerned themselves with a mode of treatment of cancer 
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essentially local in space and time, and have made only feeble efforts towards the 
prevention of metastases. These efforts have consisted of the taking away of all 
removable glands by the surgeon, or of local radiation by the radiologist of the 
axilla and supraclavicular regions by X-rays or the radium “ collar ’—measures 
that clearly can do little to prevent deposits forming in the liver and long bones. 

Whether the patient has been submitted to a surgical operation or to the so- 
called radium, or X-ray Halsted “ operation,’’ or whether she has undergone a 
pre- and post-operative X-ray irradiation, the fact remains that ultimately she is 
sent away © to sink or swim,” and this is what I mean when I say that existing 
radiotherapeutical and surgical methods are local in time as well as in space. In 
spite of every effort, 60% succumb to metastases. 

There are two distinct methods of using X-rays for therapeutic purposes :— 

(a) The direct method, which has for its object the local destruction of malignant cells. 
Here X-rays of short wave-length are used (A 0-056) and large doses are given over a 
limited area. Coutard’s method of treatment of carcinoma of the larynx is an example. 

(b) The indirect method, the only practical means of influencing the formation of meta- 
stases, is the use of X-rays of medium wave-length (A 0-089) over a large body area, with 
the object of establishing some form of immunity or of raising body-resistance. The prin- 
ciple of this method, as yet not fully accepted, is based on the experimental work with 
animals of many observers, and is confirmed by the more recent work of Todd and Coke 
on the human being. 


The therapeutic value of the direct method, or so-called “deep X-ray therapy ” 
as used in the various types of malignancy, together with its technique, has re- 
ceived the attention of many radiologists, but remarkably little work has been done, 
research or otherwise, on the technique and effects of the indirect method. The 
time has come when research workers and others should give as much work and 
study to the problem of prevention of metastases as they have hitherto devoted to 
the problem of destroying the primary growth. 

At the best, therefore, any attempt to treat carcinoma of the breast by local 
means alone, can only be considered to be of a palliative nature ; this statement is 
borne out by the ultimate fate of the majority of our patients. Therefore the only 
safe basis for treatment, if a cure is to be found for cancer, must be the assumption 
that metastases have established themselves in every case in which a diagnosis of 
cancer has been possible. 

There is an analogy in syphilis. The local removal of the chancre, by whatever 
means, or however skilfully done, does not cure the disease, nor can it be cured by a 
single course of metallic injections; careful after-treatment extending over months, 
or even years, is necessary. Our control over cancer will not be increased until 
some form of after-treatment to prevent the formation of metastases has been 
adopted. 

The evidence, although admittedly inconclusive, nevertheless shows that the 
body as a whole can at times bring the disease to a halt unaided even in an 
advanced stage. The inference therefore is that the patient can, under certain 
circumstances, at present unknown, maintain something in the nature of resistance, 
dependent probably on some constitutional condition. How often one hears the 
patient’s friends state that “the poor thing seemed to lose all her resistance !”’ 
This, I believe, is precisely what has happened, and the cachexia associated with the 
last stages of cancer is an expression of this phenomenon. 

If means are ever discovered of stimulating the body-resistance against disease 
in general, little work would be left for medical men, That resistance to disease is 
areal thing is obvious, otherwise the human race would long ago have ceased to 
exist. 

Although we have nothing comparable to the Wassermann test, nevertheless we 
appear to have in the vanadie acid test, which is serological in character, a fairly 
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accurate method of estimating the patient’s resistance, supplying theoretically an 
approximate indication as to whether metastases are present or likely to develop at 
any time. 

Before describing a method for the treatment and possible prevention of 
metastases in carcinoma mamma, let us briefly consider the experimental evidence 
supporting the contention that an appropriate dose of X-rays will (a) render the 
host more resistant to tumour growth (this, of course, includes metastases, etc.), 
(b) raise the body’s resistance to disease in general, and to carcinoma in particular. 

There is a considerable amount of literature on the subject as to the effects pro- 
duced on exposure of the whole body to X-rays of various wave-lengths, but, so far, 
the work has only been carried out on animals. Thus, Chamber, Russ, and M. Scott 
have shown that prolonged radiation of rats by X-rays led to wasting and death. 
With less exposure, health was maintained, but there was loss of body-weight, 
while with still less exposure there was a definite increase in body-weight and there 
developed a resistance to an implanted tumour (Arch. Radiol. and Elect., 1921, 
xxvi, 129). 

They also found that with small repeated doses of general radiation given daily 
to inoculated animals, with the tumour area protected, there was a slowing up of the 
tumour growth. They believe that there is ample evidence that large generalized 
doses lower the normal resistance to tumour growth. This important piece of work 
was confirmed by Kok who used mice for his experiments (Strahlentherapie, 1924, 
xviii). 

Jenkinson (Rad., 1924, ii, 151) suggested the possibility of a defensive enzyme 
being released by radiation and that some form of immunity plays a part. Stevens 
and Jarre (Rad., 1923, i, 16, 105), using mice with propagated tumours, show that they 
can be made immune against inoculated mouse cancer by means of X-rays used in 
moderate doses, while their protective forces may be absolutely destroyed by heavier 
doses. Poyntz has reached the same conclusions (ibid. ref.) and goes on to say “ The 
greatest advances in the treatment of infectious diseases has been the securing of a 
means to increase the resistance of a patient to this infection and the procuring 
of an immunity to the invading organisms. In a similar way, if the problem of 
malignancy could be solved, it would be a decided advance.” Thus anticipating 
vaccination against cancer ! 

Ullmann (Rad., 1923, i, 31) is also of the opinion that light radiation by X-rays 
renders the host more resistant, while heavy radiation makes him more susceptible, 
and wisely advocates “that we should think in terms of the body as a whole, as 
well as in terms of the tumour in question.” 

These few extracts are given with the object of showing that the idea of it being 
possible to increase body resistance and to produce some degree of immunity against 
cancer by the use of moderate doses of X-rays is no new one. It was actually on 
account of the early experimental work of Russ and Murphy on this subject, that I 
was encouraged to design an apparatus which was installed at the London Hospital 
in 1922 (British Medical Journal, 1925, i, 596). It has for its object the application 
of X-rays of low intensity to the whole trunk of the patient, in this way repro- 
ducing, as far as possible, the experimental conditions which had been used on 
animals, hoping thereby to obtain the same results and likewise to increase body 
resistance and possibly to create some form of immunity to malignant disease. This 
method, which has now been in use with modifications for some twelve years, is 
termed “ wide-field” radiation, using X-rays of low intensity, and it is employed 
with the object of preventing metastases—not, at present, for the treatment of the 
primary growth, or of visible secondaries. 

It is only within the last two years that a method has been found by which it 
becomes possible actually to demonstrate a constitutional effect by this method of 
radiation. This important serological examination, called the vanadic acid test, has 
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recently been dealt with at some length by Dr. Hernaman-Johnson and myself, in a 
joint paper read at the annual congress of the British Institute of Radiology in 
December 1934. Dr. Coke wiil supply the technical details. 

The manner in which the serological graph can be altered by this method of 
radiation is of extreme interest. As far as investigations have gone, it would appear 
that there are several other means capable of improving, restoring, and—up to a 
point—maintaining, this body resistance. 

The after-care of carcinoma mammex cases.—Let it be clearly understood that 
any after-treatment that may be advocated in cases of carcinoma mamme in no 
way interferes with treatment of the primary growth. The primary growth should 
be considered separately and treated by any means considered advisable, such as 
removal by surgical means, destruction by radium needles or the so-called radium 
“bomb,” or short-wave X-ray therapy. Personally, I advocate the use of any of 
these methods—with the exception of the radium “ bomb ”—according to the 
individual case. 

What I seriously suggest is that some definite scheme for the after-care of these 
cases should be formulated, having for its object the prevention of even microscopic 
metastases. For metastases at present account for the death of some 60% of cases, 
irrespective of the most up-to-date method adopted for treatment of the primary 
growth. These patients should not be left to sink or swim, and I consider the 
recent creation at the Croydon General Hospital of a special department, with beds 
(the first of its kind), forthe after-care of cases of carcinoma mamme, to be a very 
important step. It will enable the whole subject to be carefully studied both with 
regard to the best way of treating the primary growth and preventing of the 
metastases. The problem of treating carcinoma mamme is of great complexity and 
needs special study. It is not suggested that wide-field X-ray therapy can cause 
the disappearance of clinically well-established metastases. It may, however, even 
under such circumstances enable the patient to hold her own for long periods, 
and it is therefore reasonable to suppose that at an earlier stage its action could be 
decisive. 

Experience gained over several years from the treatment of a large number of 
prophylactic cases of carcinoma mamme at the London Hospital by means of the 
wide-field radiation, using X-rays of medium wave-length, together with the informa- 
tion that can now be obtained from the vanadic acid test, has indicated a definite 
line of after-treatment, which, briefly, is as follows :— 

At the clinic at the Croydon General Hospital, the vanadic acid test is carried 
out in every case before any surgical or radiological operation is undertaken. This 
procedure, however, is seldom possible in other general hospitals or in private 
practice. 

Let us take it for granted that the primary growth has been previously dealt 
with by the most efficient means known. The patient undergoes a routine radio- 
graphic examination of the thorax and the long bones, and is then stripped and a 
general examination is made of the abdomen and axilla, groins, neck, etc. Blood is 
taken for the purpose of a differential blood-count and for the vanadic acid test. 
20 c.c. of blood is taken from any convenient vein, using a vacuum venule. I 
strongly recommend my colleagues to use these venules, as they render the procedure 
simple and rapid; by their means the blood can be withdrawn and packed ready for 
the post within five minutes. Each venule has its own sterilized needle attached. 
This concludes the first visit. 

The second visit should follow, if possible, within twenty-four hours and the 
wide-field radiation is begun. The dose on this occasion should be looked upon as a 
“feeler” or indicator of the patient’s susceptibility to X-rays. In any case, the 
dose should be kept low until the report on the blood and serum is available (about 
two days). While the majority of patients experience some slight nausea at different 
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intervals after the first few treatments, there is a small minority who are so radio- 
sensitive, so to speak, that this method of treatment has to be abandoned. The 
vanadic acid test seems to indicate that it is easy to overdose the patient by this 
method, consequently considerable judgment in the adjustment of dosage is necessary. 

The preliminary dosage depends on the vanadic acid test report, which may be 
(a) unfavourable, (b) slightly abnormal, (c) normal. 

(a) If the report is unfavourable, special care in dosage is called for, as the 
patient is apparently hypersensitive to X-rays, until the reading begins to show an 
improvement. 

After the first course of eight radiations, which in the average case is spread 
over one month, the patient is sent away for three weeks, at the end of which a 
second vanadic acid test is made, and on this the future programme is decided, 
remembering that as long as the reading is below normal, the patient is not in a 
satisfactory condition. As far as this work has gone, it would appear that there 
are some patients whose graphs remain in an unsatisfactory position, in spite of 
treatment, and yet there is nothing to suggest the presence of metastases. It is 
in cases such as these that the injection of colloidal selenium may prove of 
value. It appears that an unfavourable reading does not necessarily coincide with 
any marked deterioration in the patient’s condition, nevertheless, I always consider 
the prognosis bad in such cases. 

Unless the reaction to the second vanadic acid test is normal, the second series 
of eight radiations is given’over a period of one month. If the reaction is normal, 
then further treatment can be postponed for two months. 

After the second series the patient is told to report every two months for a 
vanadic acid test and a general overhaul. [If all is then favourable she is told to 
report and the vanadic acid test is carried out every six months, and finally once a 
year. An unsatisfactory reading indicates that the patient is in an unsafe position 
and that radiation must be adjusted, if possible, to maintain the body resistance 
at its highest level. 

(b) In cases in which the vanadie acid test report is only slightly abnormal, the 
same procedure is followed, but the second series of radiation can usually be 
dispensed with, if the reading has reached normal. The likelihood of overdosage 
is less in this group. 

(c) It must be confessed that if the vanadic acid test reading is normal, after 
treatment of the primary growth, the best procedure to adopt is difficult to decide 
upon. There appears, however, to be a definite tendency for a graph that is normal 
soon after removal of the breast, to become abnormal in a few weeks. Consequently, 
I consider it advisable to treat the case on the lines laid down for treatment of the 
slightly abnormal class. There is little fear of reaction in this type of case and full 
doses can safely be given from the first. The weight should be kept, and a modified 
diet is advisable based on the work of Ullmann and others (Rad., 1924, iii, 497) to 
counteract any tendency to acidosis during treatment. 

Wide-field radiation means the submitting of a large area of the body surface, at 


least twelve inches square, to X-rays of the order of A 0°095, 0°089, that is, about 
130 to 140 k.v., using 3 mm. Al filter and administering r 100 per treatment, 
totalling r 800 for each series. Dr. Todd’s method is now being used in suitable 
cases to supplement this after-treatment and the above scheme may have to be 
modified. Whether or not the selenium treatment should be used as a routine in 
all cases is a matter which the future must seitle. 

Although, as I have said previously, the vanadic acid test is not specific, the 
graphs obtained by this method may be used in the same way as a temperature 
chart. No one will claim that a temperature chart is specific. Yet certain diseases 
do show a characteristic chart which, when taken in conjunction with the clinical 
findings, may indicate a diagnosis. 
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Just as the temperature-chart is a guide to progress of the case, and often tells 
us that all is not well, despite favourable appearances, so with the vanadic acid test, 
we can roughly gauge the amount of body reaction and judge objectively any 
response to treatment. We assume as a working hypothesis that a patient is in 
the best possible fighting trim in relation to breast-cancer when the serum graph is 
indistinguishable from that of a normal person. Whether we can even raise it 
beyond the normal limits remains to be seen. Without going into full details, it is 
possible to make a general statement that any case of cancer showing a graph which 
is considered below normal is liable to metastatic developments and every 
effort must be made to improve the reading irrespective of the patient’s apparent 
fitness. 

Summary.—(1) Destruction of the primary growth alone, irrespective of the 
means used for its destruction, can only be a palliative measure. 

(2) Control of carcinoma of the breast cannot advance much further, unless 
some means are found that will control the formation of metastases. 

(3) A definite scheme for the after-care and treatment of cases of carcinoma of 
the breast should be initiated as is done in syphilis. 

(4) The outline of such a scheme is given which will incorporate Dr. Todd’s 
method of colloidal injection. 


Dr. Harry Coke: Three years’ research work on the colloidal state of the 
blood led to the standardization of a useful clinical test, and the conclusion that 
certain definite abnormalities observed in cases of asthma, rheumatism and cancer, 
should theoretically be able to be corrected by a general exposure to a dose of 
medium-wave X-rays. Such was my original theory, and now we have been able to 
prove by means of these methods that such in fact was true. 

The serological test is extremely sensitive, and changes are observed in 
the charts, after various doses and methods of exposure to X-rays, which 
have led to a more scientific method of studying the dosage in actual relation to 
the patient. 

The test, or the production of the vanadic acid charts, has taken some years to 
evolve and understand. The initial step was the suggestion of the use of a rather 
rare metal, vanadium, by Bendien in 1931, and various modifications introduced 
later, chiefly by Cronin Lowe. I must, however, emphasize here two important 
points. Firstly, that there is nothing specific, peculiar, or miraculous about the 
eubstance vanadium. It is merely a member of a certain group of polymerizing 
acids, and I have carried out exactly similar tests with the other members of the 
same group, although admittedly vanadium is the most convenient at the moment. 
Secondly, I, as also many others, have not been able in any way to confirm 
Bendien’s original assumption that this was a specific test for the diagnosis of 
carcinoma. It is very important that any such suggestion should be driven out of 
our minds, and then we can, as I think, review these vanadic acid charts in a new 
light, which is of practical importance in the subject under discussion to-night. 

The tests do not compare in any way with others, except perhaps in some degree 
with the sedimentation rate, over which they have several advantages. Nor are 
they a new stunt,” but as the result of much experience, extending in my case to 
some 1,500 blood examinations, and the production of some 850 blood graphs. 

To put it briefly: Our main line of approach has been in four steps: (1) A proper 
study of the chemical and physical factors involved in the reactions, and the 
determination of the normals. (2) A satisfactory demonstration of a particular 
colloidal abnormality in certain diseases. (3) The exhibition of various therapeutic 
methods, including various forms of X-radiation, to correct these abnormalities, so 
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that the patient has then a normal graph. (4) The correlation of the correction of 
the serological abnormalities with clinical improvement. 

Naturally we started on more responsive diseases than cancer, and we have been 
able to prove the above four steps in asthma and certain types of rheumatism. 
With this backing then, it seems logical that when a case of cancer shows similar 
abnormalities, it should be our purpose to correct them by similar means, and we 
hope that the fourth step will again fall into line, i.e. the clinical improvement with 
the serological improvement. 

Again, it seems only logical, since we know an active malignant condition to be 
associated with these serum abnormalities, that after removal of a primary and the 
persistence of the abnormalities we should use such therapeutic means as we have 
discovered from our experience in other diseases to be the most useful, in order to 
bring back the serological picture to normal before secondaries appear. That is to 
say to maintain by the best means at our disposal the general defence-mechanism 
of the organism, or put in other words a scientific control of prophylaxis. 

There is still much research to be done in finding the best methods to obtain 
these results with X-rays, but the following facts have so far been confirmed to a 
reasonable extent. (a) The test is sensitive enough to demonstrate changes in the 
serum from a dose of 100 r-units at a kv.100 with a 1 mm. Al filter. (b) People 
vary very much in their sensitivity towards the exposure and the kilovoltage 
employed. (c) It is very easy to overdose, and get a severe negative phase in the 
blood. This is not so important in diseases like asthma, but the production of a 
negative phase in cancer means, if our views are correct, a long period in which the 
general defence-mechanism of the patient is at its lowest and a time when the blood 
is in its worst condition to counteract the general spread and development of 
secondaries. In fact an overdose may be definitely said to do harm. This latter 
point is of fundamental importance in the prophylactic treatment of cancer by 
X-rays. * 


Dr. N. S. Finzi said that the only way to prevent metastasis was the complete 
removal of the whole of the disease. Carcinoma mamme began as a local disease 
and, if the whole of the growth could be completely eradicated, either surgically or by 
radiations, there would not be any metastasis. The so-called prophylactic treatment 
after a surgical removal of the growth was really a treatment of possible small 
metastatic remnants; in the treatment of these metastatic remnants he found that 
it was necessary to give a full dose just as if obvious palpable metastatic deposits 
were present. Dr. Todd did not yet consider bis method in a sufficiently advanced 
stage for the treatment of primary growths ; this was still, therefore, either surgical 
removal or eradication by radium or a combination of radium and X-rays. When 
an interstitial irradiation of the breast had been carried out by radium needles, 
additional treatment by means of a radium distance-application over wax was 
possibly advisable in most cases. 

When obvious distant metastases had occurred, these could still be treated by 
radiations. He had had cases of metastases in the bones, such as the femur and 
the vertebre, in which the patients had lived for several years after treatment by 
full doses of penetrating X-rays, and the palliation afforded to these patients had 
been very great, though, of course, nothing more could be achieved. With regard 
to mediastinal, with supraclavicular, metastases, he had had several patients who 
had lived for ten years after thorough X-ray treatment, but when metastases were 
distributed throughout the body it was a different question and irradiation could 
only then be used as a palliative method to get rid of the pain in a particular region. 
He had no personal experience of generalized irradiation of the whole body, but 
doubted whether it was of any avail in such cases. 
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Dr. J. H. Douglas Webster outlined the prevention and treatment of local, 
regional, and distant metastasis from breast cancer, by the different radiological 
methods which could be employed—either according to the usually accepted surgical 
point of view, which regarded cancer as a local disease that should be locally 
attacked, or on the theory held by some physicians that cancer was essentially a 
general disease with local manifestations. Treatment on the first theory led to 
what might be called the orthodox methods of radiotherapy, as employed in the 
great radium and X-ray therapy institutions in most countries, the principles of 
which had been elaborated most notably by the school of Régaud, who held that 
the chief factor in radiation treatment was the direct action of radiation on the 
tumour-cell. Treatment, on the other theory, could be given by generalized small 
doses of radiation with or without physical or chemical sensitizers and adjuvant 
treatments. 

Local metastasis in the breast itself had been shown by Lenthal Cheatle and 
others, in giant sections of the breast. Rare cases appeared to show a multicentral 
origin in the breast, but sometimes the spread appeared to be by metastasis, i.e. 
either by the “ wandering ” cancer-cells which Cheatle had described in some breast 
sections, or by lymphatic emboli which naturally would be expected in such a 
movable organ as the breast. Prevention and treatment of these local metastases 
on the local theory was to be found in the early surgical or radiological treatment of 
mastitis and breast cancer. His (the speaker’s) results in radium and X-ray treat- 
ment of mastitis and operable and borderline cancer of the breast had already been 
eee (Brit. Med. Journ., 1932 (ii),47; Lancet, 1928 (ii), 63; Lancet, 1926 (i), 
431). 

(2) Regional metastasis to the axillary, supraclavicular, and internal mammary 
gland areas, whether by permeation or emboli, might also be prevented and treated 
by similar methods in primary borderline or inoperable cases. 

(3) Distant metastases rarely occurred when the breast alone was affected, but 
they frequently followed invasion of the axillary glands or local or scar “ recurrence.” 
Distant metastases, he believed, might often be prevented by a suitable course of 
pre- or post-operative X-ray treatment to prevent ‘ recurrence.” He had published 
(loc. cit.) statistics which appeared to show that the result of post-operative X-ray 
treatment improved, or might even double, the likelihood of a successful result from 
the operation alone in a similar type of case. In adopting a wide area for post- 
operative irradiation about thirteen years ago, he had decided to treat a long series 
of patients with posterior radiation on the scapular area to see if this might possibly 
prevent the occurrence of dorsal-spine metastasis through intercostal lymphatic 
spread, on Mr. Sampson Handley’s theory. In a series of 225 post-operative cases 
prophylactically radiated in this manner, and followed from 1925 to 1932 inclusive, 
22 patients died from, or had, bony metastases, but only one of these had dorsal- 
spine involvement (and this was a case with marked skin invasion and nodules on 
the lateral chest wall) whereas among the patients coming for treatment in the 
same years, who had had no post-operative course of X-rays, about 10 cases of 
dorsal-spine metastasis had been seen. These results appeared to be of the greatest 
interest, and to lend support to Handley’stheory. He (Dr. Webster) was considering 
radiating a further series of patients tangentially over the abdominal fascia, to see if 
the incidence of lumbar, pelvic, and hip metastasis might not also be reduced in 
cases so treated. Animal experiments had shown the extent to which retrograde 
embolism of carmine granules could occur following the blockage of the lymphatics 
of the breast, and it was possible that this might explain the mechanism of at least 
some cases of lumbar-spine and pelvic metastases, though the hemic theory of bone 
metastasis appeared to be favoured by most writers on the subject at present. 

The treatment of distant metastases had often been carried out very successfully, 
at least temporarily, with full divided doses of X-rays, and cases had been treated 
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with benefit, with or without the adjuvants, as pain-relievers or sensitizers, of 
infra-red rays or short-wave diathermy. 

On the other and more medical aspect of the subject, it was evident that there 
existed some constitutional immunity to cancer. This had been clearly shown by 
animal experiments, and was the only satisfactory explanation of the great variation 
in the course of breast-cancer—" from a few weeks to twenty years’? (Ewing). 
There was a certain parallelism between the resolution of a pneumonic exudate and 
the regression of a tumour, and a study of the proteolytic and erepsin-like enzymes 
was of great interest in this connexion. [Dr. Webster referred briefly to animal 
experiments and to the effect of small generalized doses of X-rays in improving the 
condition in very advanced disseminated cancer cases, and in some blood diseases. 
He had seen several patients greatly improved by this method.] 

With regard to Dr. Todd’s method, he wondered how Dr. Todd distinguished 
its rationale from that of protein therapy, which gave similar focal and general 
reactions, improved the patient’s appearance and sense of well-being, and in 
some cases led to softening and shrinkage of the tumour. During the last nine 
months he (the speaker) had treated eight cases by Todd’s method, with the help of 
colleagues in the Middlesex Hospital, particularly his assistant Dr. Raban. Focal 
and general reactions had been produced, and some tumours had become smaller 
and softer, but no cure could be reported. Most of the cases indeed had been 
failures. 

The attempts made by generalized methods of treatment, for example by total 
radiation (as at the Memorial Hospital, New York), or by other methods of chemical 
or gland therapy had so far produced very few good results in histologically proved 
cases. The constitutional factor should be studied further in any individual case, 
but it appeared to him that the well-authenticated claims for the direct methods of 
attack deserved first consideration when cure was aimed at and not merely some 
degree of palliation. 


Dr. J. E. A. Lynham said that he had tried a number of injections in 
association with radiation treatment of carcinoma, and though several of the colloids 
seemed to be of use in certain cases, none of them could be relied on. There seemed 
ground for hope that a selenium preparation would ultimately be found which 
would prove of more general use. He was of opinion that a careful study of the 
condition of a breast carcinoma at the time of operation would often give useful 
indications as to where recurrence might be expected. He considered Steinthal’s 
classification of great value, and, he was of opinion that, with increasing experience, 
where there was deep extension, or involvement of the skin, more lasting results 
would follow local surgical removal associated with thorough irradiation, than 
would be obtained by extensive operations. 

He had no experience of pre-operative irradiation, and thought that it would hold 
out great hope, but such treatment necessitated a departure from traditional teaching. 
He had found that the enlargement of the supraclavicular glands invariably signified 
that the disease had extended in other directions. He was of opinion that judicious 
radiation, which had been- proved to cause the disappearance of metastases, also 
contributed to preventing their appearance in cases in which recurrence was 
expected. 


Mr. Ralph Phillips said that radiotherapists would welcome a substance which 
would augment the effect of radiation on cancer cells, and his object had been to 
find out if colloidal sulphur selenide was of value in this connexion. At Bristol, 
however, he was warned by Dr. Todd that a very severe reaction might follow a 
minute dose of X-radiation when given after injection of SSe, and therefore he 
had followed Dr. Todd’s published technique exactly in twenty cases. These 
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twenty cases constituted a severe test of the method, since in most of them the 
disease was too widespread or too far advanced for X-ray therapy, whereas some of 
those which he had seen at Bristol, which had been rejected for radiotherapy, he, 
personally, would have accepted with the confident expectation of obtaining con- 
siderable palliation. The general condition of the patients had certainly been 
remarkably good—a fact which struck the visitor to Bristol—but there had been no 
shadow of a sign of any diminution of the actual palpable growth; not a skin 
nodule had disappeared, nor did an apparently isolated hepatic metastasis (which 
Dr. Todd regarded as especially sensitive) do anything but continue to grow. With 
regard to the injections, rigors were frequent after SSe, but never after R.A.S., and 
he asked Dr. Todd whether this was due to the sulphur in the former. No reaction 
had been observed after X-radiation: the dose had been kept down to 80 or 120r in 
these twenty cases, but others had since had doses up to 400r, still without any 
reaction. Weekly doses of SSe combined with daily doses of 160 r were now being 
given (i.e. twice the dose given by Dr. Todd weekly), and possibly better effect was 
being obtained than would have been expected from X-radiation alone. One would 
expect SSe to be especially effective in reticulo-endothelial structures such as lymph- 
glands, but metastatic enlargement of lymph-glands had actually occurred in two 
of the twenty cases while under treatment by the method. 

He (Mr. Phillips) questioned the existence of “ resistance" in cancer. A slowly 
growing carcinoma of the breast of adult histological type had a stroma of dense 
adult fibrous tissue; avascular though this stroma was, it was perfectly adequate for 
the slow metabolism of such a growth; the stroma was not actively resisting or 
strangling the cancer cells; on the contrary, distant metastases readily occurred 
from such a scirrhous cancer, although, naturally, only after it had been established 
for a long time, since the whole process was of slow evolution. A rapidly growing 
carcinoma of anaplastic histological type had a very vascular stroma of young con- 
nective tissue, and sometimes the blood supply was insufficient for the great demands 
made upon it, so that patches of necrosis occurred in the growth. But in neither 
case was there any true resistance to the cancerous process, either local or general. 
Dr. Todd’s method was not effective by increasing such hypothetical resistance ; 
sulphur selenide, in so far as it had any action, had either a direct necrosing action 
on certain kinds of cancer cell, or an indirect effect by a process allied to protein 
shock. The less one explained failures by talking about failure of the patient's 
resistance, and the more one attempted to find out how best to attack the cancer 
cell, the more quickly would one attain control over cancerous processes. By that 
method it had been shown that hard X-rays would give fairly consistent results, 
where soft X-rays had produced only miracles or failures, and by that method proper 
use would be made of recent physical advances, such as million-volt X-rays or 
artificial radium. Dr. Todd’s method must clearly be tested, but until its value in 
treatment was proved, it was not justifiable to use it as a preventive measure, and 
until adequate control statistics were available, it was obviously best to restrict its 
use, as Dr. Todd himself did, to hospital practice. 


Dr. Walter Levitt asked if Dr. Gilbert Scott really meant to suggest that the 
irradiation of an indifferent area of skin twelve inches square by a small dose of 
soft rays could have any effect whatever in influencing the occurrence or course of 
secondary deposits in malignant disease. This was what Dr. Scott’s paper appeared 
to amount to. Could Dr. Scott produce any statistics at all in support of his 
contention? He (the speaker) hoped he could, for it would certainly introduce new 
hope into this dark chapter, and would also offer a very easy and inexpensive means 
of dealing with these dreadful conditions. 

He congratulated Dr. Harry Coke on having provided what claimed to be an 
accurate prognostic guide in such a diversity of conditions as asthma, rheumatism 
(whatever that might mean) and cancer. 
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The President said that he had visited Dr. Todd’s clinic three months ago and 
he could assure members that, whether they believed or disbelieved in Dr. Todd’s 
theories, the clinical facts were as stated. In particular, two cases of cancer-en- 
cuirasse were shown—one completely healed, the other in process of healing. He 
had not previously seen such cases benefited by any treatment, and immediately on 
his return he had tried the method in a case of “inflammatory” carcinoma with 
massive infection of axilla and neck glands, and a breast presenting the appearance 
often known as “ peau d’orange.”” This case was quite inoperable, but after two 
months’ treatment all the redness had gone, and there was some regression of glands. 
Local removal would now be possible. The case presented very much the appear- 
ance of that shown in one of Dr. Scott’s slides. As it would probably be impractic- 
able at first to treat every case of breast cancer. prophylactically, the vanadic acid 
test, as described by Dr. Coke, was likely to prove of value in picking out those most 
needing attention, and also in helping to decide when treatment could be stopped. 


Dr. Scott (in reply) said that, although he hardly took Dr. Levitt’s question 
seriously, he would make it quite clear that he did not advocate the use of soft 
rays—unless rays at 130-40 kilovolts were to be considered soft—nor did he suggest 
that the radiation field should be limited to an area twelve inches square. The 
intensity he used with wide-field radiation was small compared with that which he 
gave when employing short-wave therapy, nevertheless, owing to the wide-field, the 
constitutional upset produced might be sufficiently severe, in some cases, to indicate 
that the limit of tolerance had been reached. It was well known to the older 
radiologists that doses of the order of r 800 in a month could produce shrinkage in 
a primary growth. Professor Chaoul claimed to get results with primary growths, 
equal to those obtained by radium, using only 60 kilovolts. In the face of such 
claims by a responsible authority, it was foolish to pour contempt on “ soft” rays. 
In conclusion, he anticipated that the vanadic acid test would eventually prove as 
valuable to clinical medicine as the clinical thermometer, in spite of its being non- 
specific in character. 
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The Application of Psycho-Analytic Principles in Psychiatry 
By EDWARD GLovER, M.D. 


ABSTRACT.—Psychiatrists are inclined to follow the Jead of their medical colleagues in 
regarding psycho-analysis mainly as a method of psychological treatment. The fact is thus 
obscured that the main contributions of psycho-analysis to science are in terms of the 
structure and function of mind. Of most importance to psychiatrists are the fundamental 
conceptions of a mental apparatus, of its differentiated parts, of mental mechanisms, and of 
the developmental order of these parts and mechanisms. The view is maintained that 
systematic application of these genetic views to the field of psychiatry (which has as yet 
been explored mainly from the descriptive point of view) would not only illuminate many 
obscure problems of mental origins, but lead to a more orderly and comprehensible arrange- 
ment of psychiatric (clinical) entities. 

Coéperation between the sciences of psycho-analysis and psychiatry is essential, but 
cannot be achieved without pooling the methods of investigation. Too much time and energy 
are spent in fighting old battles regarding the validity of methods of analytical approach. 
This is particularly true of quarrels regarding the interpretation of material. Unless the 
psychiatrist exercises the right of interpretation (which has been won for him by the psycho- 
analyst) descriptive methods of approach will soon lose whatever research value they have 
attained. The atmosphere of distrust existing between the sciences is due in part to 
unresolved conflict over the claims of “conscious” and “unconscious” psychology 
respectively, and in part to unresolved doubt regarding the relations of body and mind. 
These more fundamental forms of distrust show themselves most readily in the therapeutic 
field and tend to hinder the progress both of psychiatry and of psycho-analysis. 


RESUME.— Les psychiatres ont une tendance a suivre l’exemple de leurs collégues 
médicaux en considérant la psychanalyse surtout comme méthode de traitement psycho- 
logique. Ceci obscurcit le fait que les contributions les plus importantes de la psychanalyse 
4 la science sont sur la structure et la fonction mentales. Les points les plus importants 
pour les psychiatres sont les conceptions fondamentales d'un appareil psychique, de ses 
parties différentiées, des mécanismes psychiques et de l’ordre évolutionnaire de ces parties et 
de ces mécanismes. L’auteur maintient que l’application systématique de ces opinions 
génétiques dans la psychiatrie (qui, jusqu’A présent a été étudiée surtout du point de vue 
descriptif) réussirait non seulement 4 élucider un grand nombre de problémes d'origine 
mentale, mais aboutirait 4 un arrangement plus ordonné et plus compréhensible des entités 
psychiatriques (cliniques). 

La coopération entre la psychanalyse et la psychiatrie est essentielle, mais ne peut étre 
obtenue qu’en combinant les méthodes d’investigation. Trop de temps et d’énergie sont 
perdus en anciennes controversies sur la validité des méthodes analytiques. Ceci s’applique 
spécialement aux querelles concernant l'interprétation du matériel. A moins que le 
psychiatre exerce son droit d’interprétation (obtenu pour lui par le psychanalyste), les 
méthodes descriptives perdront bientét la valeur scientifique qu’elles peuvent avoir gagnée. 
L'atmosphére de méfiance entre les deux sciences est due en partie au conflit non décidé 
entre les prétensions de la psychologie “ consciente” et “ inconsciente,” et en partie au doute 
qui existe encore sur les relations entre le corps et ]’esprit. Ces formes plus fondamentales 
de la méfiance se voient le plus facilement dans la thérapie, et tendent 4 retarder le progrés 
de la psychiatrie aussi bien que celui de la psychanalyse. 


ZUSAMMENFASSUNG.—Die Psychiater sind geneight ihren medizinischen Kollegen, in 
ihrer Ansicht der Psychoanaiyse hauptsiichlich als psychologische Behandlungsmethode, zu 
folgen. Die Tatsache ist so verdunkelt, dass die wesentlichsten Beitriige der Psychoanalyse 
zur Wissenschaft auf dem Gebiete der Struktur und Funktion des Sinnes liegen. Am 
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wesentlichsten fiir die Psychiater sind die grundsiitzlichen Begriffe von einem psychischen 
Apparat, von seinen differenzierten Teilen, von psychischen Mechanismen, und von der 
Entwicklungsordnung dieser Teilen und Mechanismen. Verf. meint dass die systematische 
Applikation dieser genetischen Ansichten auf dem Gebiete der Psychiatrie (die bisher 
meistens auf deskriptivem Wege studiert wurde) imstande wiire nicht nur viele unklare 
Probleme iiber psychische Urspriinge zu kliiren, sondern auch zu einer mehr ordentlichen und 
verstiindlichen Anordnung der psychiatrischen (klinischen) Einheiten. 

Das Zusammenarbeiten der Psychoanalyse und der Psychiatrie ist unbedingt notwendig, 
doch kann sie nicht zustandekommen, wenn die Untersuchungsmethoden nicht zusammen- 
gesetzt werden. Man verliert zu viel Zeit mit alten Streiten iiber die Giiltigkeit der 
analytischen Methode. Das bezieht sich haupsiichlich auf die Streite iiber die Deutung des 
Materials. Wenn der Psychiater sein Recht zur Deutung (welches durch den Psychoanalyst 
gewonnen wurde) nicht ausiibt, werden die deskriptive Untersuchungsmethoden bald den 
Wert verlieren den sie gewonnen haben. Das Misstrauen zwischen den Wissenschaften ist 
zum Teil durch den unentschiedenen Kampf iiber die respektiven Anspriiche der 
“ bewussten”” und “‘unbewussten”’ Psychologie, und zum Teil durch den ungekliirten 
Zweifel iiber die Beziehungen zwischen Kérper und Psyche, bedingt. Diese mehr grund- 
siitzliche Formen des Misstrauens zeigen sich am meisten in der Therapie, und wirken 
hemmend auf die Fortschritte sowohl der Psychiatrie als der Psychoanalyse. 


THE science of psychiatry has always been subject to a certain amount of moral 
intimidation. On the one hand it is subject to constant pressure from the physical 
sciences. Neurologists carrying the banner of organic «etiologies are just as ready 
to ambush research parties seeking tentatively towards mental origins as are the 
most case-hardened materialists. On the other hand the forces of academic 
psychology have commenced what promises to be a strenuous battle for the right 
to aid psychiatry. And they have the moral advantage of claiming to represent the 
true science, psychology. Threatened on both sides by these friends, psychiatry 
has but one main source of independence—the fact that till now it has enjoyed 
almost exclusive approach to its own wealth of clinical material. At this juncture 
psycho-analysis, secure in its conviction that the essence of pure psychology is 
clinical psychology, is more than ready to put at the disposal of psychiatry these 
weapons of research which it has found of service in the clinical fields it has so far 
been free to investigate. 

As will naturally be suspected, the offer is not entirely disinterested. Psycho- 
analysts have never concealed the view that they have much to learn from 
psychiatry. Nevertheless it is to be regretted that in psychiatric quarters psycho- 
analysis is too frequently thought of simply as a more or less questionable therapeutic 
procedure, neglecting the fact that the greatest of psycho-analytic contributions to 
mental science consist of certain fundamental formulations concerning the psyclic 
apparatus, its differentiated parts, the mechanisms it puts in operation, and the 
developmental order of these mental organs and functions. 

It may provide a suitable approach to this conception of a psychic apparatus to 
refer again to the subject of normal (academic) psychology, to consider why this 
body of science, which openly professed its right to adjudicate on psychological 
affairs, should have contributed so little to abnormal psychology. In the first place 
it is only fair to recognize that the dice were rather loaded against the normal 
psychologist. He was restricted to the study of normal people. He never had 
what the psychiatrist has always enjoyed, namely, free access to those disintegration 
products from which at any rate a caricature of normal mental structure and function 
might have been outlined. The common criticism of learning about normal from 
pathological mental function is completely beside the point. The fact is that 
normality is characterized by a certain quality of resistance to disintegration which 
makes it practically impossible for psychologists to learn anything about it save its 
descriptive features. What is most astonishing in the history of psychiatry is the 
fact that psychiatrists—possessing, as they did, first-hand acquaintance with the 
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distorted elements of broken normality—did not capture the whole science of 
psychology and pontificate on human motivation for all time. 

Now academic psychology could not help psychiatry, for precisely the same 
reason that psychiatry came to neglect an unprecedented opportunity of leading the 
psychological thought of the world. What stood in the way of both sciences was a 
fundamental overestimation of conscious processes, the unquestioning acceptance of 
what was in fact a shibboleth. It was practically never questioned that the terms 
‘“conscious”’ and “ mental’’ had the same significance. Yet in their everyday 
speech both parties would use such phrases as “the innermost recesses of the 
mind,” would talk of ideas “coming into” the mind, unaware that with every 
phrase they used they were expounding a system of psychic topography. 

But there is this to be said for the normal psychologist, that, as a rule, however 
much he tended to take flight into physiology, he did cling to the method of 
introspection as a means of assembling data. In so doing he gave tacit recognition 
to the fact that our sole access to mental processes is through consciousness. It 
was when he came actually to assemble the data that the formal psychologist drove 
a coach-and-four through every canon of objective observation, and ended by 
rediscovering in consciousness the whole coach-load of preconceptions as to its 
content with which he set out. Admittedly the difficulties were unique. The 
histologist, after all, clips a slide on the stage of his microscope and proceeds 
without contortions to point a system of lenses at his section. The introspectionist 
is compelled to a most extraordinary contortion, he is compelled to turn the 
psychological nose-piece on the interior of the microscope barrel, he has to turn 
lenses on themselves, he inspects consciousness with the instrument of conscious- 
ness. It is small wonder that the key to the riddle of mind slipped unrecognized 
from his grasp. Failing to recognize that primary mental process which in its 
conscious form is described as “ free association,” he continued to work through his 
introspective data guided either by arm-chair logic or by the mensuration tables 
which he had set up in his barely disguised physiological laboratories. And to this 
day he is caught in the tentacles of the physiological octopus. 

Indeed, it is curious that with all this physiological preoccupation the formal 
psychologist did not grope towards the idea of a mental apparatus. For no one, 
outside of physiological textbooks, had made such free use of conventional diagrams 
representing the reflex are. Looking back on the history of psycho-analytic 
discovery it is easy to see how some of the most revolutionary changes were 
effected. The outline of a mental apparatus was the result of years of research by 
the inspired founder of psycho-analysis, yet its conceptual forerunner was nothing 
more or less than the idea of a simple reflex arc. And the application of this 
formulation to a chaotic mass of conscious descriptive data consisted simply in the 
localization of this apparatus. Naturally, by localization no sort of anatomical 
localization is implied. The idea is more easily grasped by thinking of a sequence 
of events, and then interpolating at some point in that sequence a mental apparatus 
or set of mechanisms performing certain mental functions. For some people the 
mental apparatus is better fixed in time than localized in concepts of space. 

It is to be remembered that in one important respect what we call bodily 
processes do not differ from what we call mental processes, in that the individual 
himself knows of them only through the medium of consciousness, which one is 
justified therefore in calling a psychic perceptual organ. A brief examination of 
consciousness discloses (1) the existence of certain ideational content together with 
(2) a mental tendency to do something in order to modify (3) certain qualitative 
states which we call affects. Further examination shows that both ideational 
presentations and affects are linked at some point with an awareness of certain 
bodily processes, i.e. with involuntary body changes and what we call behaviour. 
In other words, ideational systems include awareness of body behaviour and an 
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affect when analysed always includes some degree of awareness of bodily change. 
If one studies this awareness still further it begins to be clear that inner perceptions 
of bodily processes can be related to their position in a sequence of events. Some 
are associated with stimulation and others with mental discharge. Similarly with 
regard to affects. Some are experienced early in the state of stimulation and others 
represent various phases in a process of affective discharge. And the assumption 
is made that what is called ideational thinking has also some relation to mental 
stimulation, its distribution and discharge. One is then able to indicate boundaries 
to this mental apparatus and at the same time to delimit the spheres of influence of 
physiology and psychology respectively. The first frontier line is indicated by the 
use of the term instinct, i.e. the stimulation-end of the mental apparatus. On one 
side of this boundary physiologists and pathologists examine body-processes and 
record their relations. On the other side of the same boundary the psychologist 
examines the various states of instinct excitation existing in the deepest unconscious 
layers of the psychic apparatus. At this stimulation boundary the spheres of 
influence of psychology and physiology can be more or less accurately determined. 
But the same cannot be said of the other end of the psychic apparatus, viz. the 
discharge end. At this frontier the psychologist becomes something of a busybody. 
In spite of the fact that affective and motor discharge are also very intimately 
concerned with bodily processes, the psychologist resists strongly any attempt on 
the part of the physiologist to regard these as his exclusive concern. There is a 
huge gap between the two frontiers, represented by the psychic apparatus, or, if the 
idea is preferred, an intermission during which psychic manipulation occurs. The 
gap has not yet been fully explored. The analyst has never pretended a full 
knowledge of unconscious processes. Nevertheless at this discharge-frontier the 
psychologist claims prior rights over the physiologist, insisting above all that a new 
terminology is necessary—that one must no longer talk simply of motor and sensory 
discharge, but of behaviour, thought, and feeling. 

It is necessary to emphasize these preliminary considerations, because although 
the formulations themselves are now over thirty-five years old, they still serve to 
separate the psychologist and pure psychiatrist from the neurologist. But it must 
be made clear that if the psychiatrist admits the concept of the mental apparatus 
it will prove the most fateful admission of his professional life. It involves a more 
or less formal repudiation of the authority of organic medicine on all matters 
concerning psychogenetic states (neuroses and pure psychoses). And it involves 
a material shrinking of the same authority concerning the mental symptoms of 
all organic states whatsoever. One cannot admit the existence of an essential link 
in a chain of events and then say “ Of course, in such and such a disease this link 
should be ignored.”” Equally impossible is it to make immediate causal connexions 
between, let us say, oral and intestinal sepsis and psychic depression or confusional 
states. The metabolist or endocrinologist or toxicologist or neurocytologist or 
electro-physiologist is entitled to full respect in his own field, namely the farther 
side of instinctual excitation, the frontier of bodily stimulation, but he may 
not cut across country to apply his findings unmodified to discharge phenomena. 
And he has always to bargain with the fact that after the first few years of life, 
when the mental apparatus is for all practical purposes complete, even his own 
legitimate territory is liable to invasion. The mental apparatus has acquired an 
awkward knack of striking back at bodily processes, and in this way modifying the 
rhythms of bodily stimulation which it was originally intended to subserve. It can 
also dragoon bodily organs into some sort of behaviour. Even the jealously guarded 
preserve of parasitic disease is not immune from interference. The psychic 
representation of internal parasitic disturbance cannot be neglected. Indeed we 
cannot indulge in the simplest forms of external parasitism, such as being eaten by 
a tiger, without bringing into operation vital psychological factors. Having dis- 
covered the mind we must forever bargain with it. 
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Omitting now those stages of research which consisted in adding to our knowledge 
of unconscious mental content, impulse and affect, we find that during the past 
fifteen years psycho-analysis has been busily engaged building up its own psycho- 
logical formulations into a system of depth psychology. It is this system in 
particular that deserves the attention of psychiatrists. The central concept of the 
mental apparatus remains unchanged. Depth psychology consists in the expression 
of this central concept in three different sets of terms, the topographic (the layers, 
subdivisions and differentiations of mind), the dynamic (the instinctual forces 
driving the apparatus), the economic (the mechanisms of distribution of energy 
within the apparatus). To this is added a fourth approach, that of developmental 
order. There is no way of avoiding this apparent complication. Indeed it is fair 
to say that metapsychology is not complicated enough; it is at the moment too 
simple to explain adequately the variety of complicated disorders with which it is 
concerned. 

It may perhaps give some idea of the possible application of these principles to 
psychiatric data to say that if the clinical condition known as schizophrenia had not 
existed, it would have been necessary to invent it. By this is meant that the 
elementary divisions of the ego up to the middle of the second year of life, the nature 
of ideational content, the affective reactions and the types of mental mechanism 
prevailing during that period constitute the raw material from which a psychiatrist 
of imagination might easily reconstruct the picture of an adult psychosis. And the 
same is true of the paranoid and depressive states respectively. I do not, however, 
wish to repeat here the views put before this section some years ago,’ but rather to 
dwell on some more general considerations which might tempt you to take an active 
interest in the psycho-analytical approach. 

To begin with, the very name schizophrenia is a venture in psychic topography, 
the term depression an essay on psychic affect, hallucinatory psychosis an ideational 
caption, dementia a restatement of the principle of regression. And so throughout 
psychiatric nosology, it is impossible, unless we wilfully use code words, to avoid 
classifying our clinical data other than in accordance with the most fundamental of 
mental phenomena, or the fundamental divisions of the mind. But it has to be 
admitted that the original application of these descriptive labels was mainly in terms 
of conscious psychology and therefore did not permit of developmental correlations. 
When the analyst thinks of psychic topography, he thinks in terms of superimposed 
layers, and when he thinks of the earliest of these layers he has in mind the 
possibility of loosely-knit systems of ego formations. Similarly with affect, the 
analyst has in mind certain primary affects which in course of development become 
modified, fused, and interwoven. Mechanisms he thinks of as a sort of hierarchy 
beginning with the processes of projection, introjection, repression, and reaction- 
formation down to the most elaborate and refined forms of displacement. And he 
combines these various approaches in a developmental sequence which in turn 
involves accepting the view that every mental illness is a form of regression. These 
formulations have been built up mostly from analysis of normal and neurotic adults 
and children. But in the long run they depend on inferences. It is well to be clear 
about this fact. However far back we may push the frontiers of observation, we 
come sooner or later to a barrier which can only be overcome by plausible inference 
and hypothetical reconstruction. Recent analytic observations on infants hardly 
out of the suckling period suggest that a degree of mental organization exists at 
that period which some years ago would have been thought quite inconceivable. 
Naturally, therefore, in our reconstructions of the earliest stages of development, it 
is difficult to be certain about the exact degree of importance to be attributed to any 
one layer, or nucleus or ego-system or affect. At this point there is no doubt that 


1 ** A Psycho-analytic Approach to the Classification of Mental Disorders.” Journ. Ment. Sci., 1982, 
xxviii, 819. 
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psychiatry can be of the greatest assistance to analysis. To give a simple example. 
If we had no psychiatric information on the subject, our understanding of 
coprophagia would, apart from anthropological data and some scanty observations of 
the habits of certain children, be limited to inferences made by interpreting 
unconscious phantasies in normal and neurotic persons. Psychiatric observations 
as to the habits of schizophrenics and other dements not only show that these 
interpretations are correct, but provide a clinical measure of their importance. They 
help to confirm the analytical postulate of, in this case, an “anal ego-system.” If 
now one can be fairly certain of the existence of such early ego-systems, it is only 
logical to re-scrutinize psychiatric material, to see whether the new idea enables us 
to subdivide the group phenomena of schizophrenia. What has been said of ego- 
structure applies also to primitive affects and mental mechanisms. There can be no 
doubt that when subdivisions of all psychoses are attempted along these lines, 
problems of diagnosis, etiology, and prognosis will be greatly simplified. 

The importance of schizophrenia has been emphasized because the stereotypes 
observed in this disorder provide a specially rich field for observation. Even such 
apparently banal observations as that a schizophrenic may habitually lie on the 
same bench, or stand in the same corner, or try to take refuge from the morning 
round by bolting into a lavatory, are full of significance for the research student. 
Next in order of significance come the rhythmical flights of the maniac’s imagination. 
Depressives, too, have much to say that is of interest, but the degree of mental 
organization exhibited in the depressive product is much more advanced. In away, 
of course, the behaviour and ideational products of the G.P.I. are the most interesting 
of all. There is something about the orderly regressive withdrawal of the general 
paralytic which is specially worthy of study from the developmental point of view. 

It has been suggested that the systematic, developmental psychology built up by 
psycho-analysis can be of service to psychiatrists in their diagnostic and e#tiological 
work (for the moment no attempt has been made to draw therapeutic parallels). 
It is equally clear that, in return, psychiatry has much to offer psycho-analysis—in 
particular a classified arrangement of the huge amount of clinical material at its 
disposal. But although there is no question that this material is invaluable, there 
is equally little doubt that in its raw state it is of considerably less value. In some 
cases indeed it may be no more or less than a collection of undeciphered hieroglyphs. 
In short the psychiatrist has to face the fact that, however fascinating his descriptive 
observations may be, their significance cannot be assessed without interpretation. 
At this point the conventional psychiatrist usually begins to shake his head. He 
feels that he is being asked to abandon all pretence of scientific procedure, and 
wonders whether perhaps it would not be better to trust the electrodes and recording 
tambours of the experimental psychologist. This apparently praiseworthy attitude 
is really profoundly unscientific. There is only one instrument capable of examining 
the human mind and that is the mind itself. And one must learn the languages of 
the mind before one can hope to read its records. A dozen stenographers, an 
Alexandrine library of case-histories, gramophone, dictaphone, and moving-picture 
records are useful up to a point, but beyond that point they are no more use than 
a differential blood-count. Analysts have already made that discovery, anthro- 
pologists are beginning to make it. There is a point in the approach to the waking 
1ife of infants, savage or civilized adults, sane or insane, when the same technique 
must be applied which is essential in translating the dream. The stock criticism 
that the art of interpretation varies with the observer and with the observer’s pre- 
conceptions is not so reasonable as it appears. It is only one more proof of the 
fact that there are a number of superimposed layers in both unconscious and pre- 
conscious mental systems. The real scientific safeguard in this region is essentially 
empirical. Let us not quarrel about the alleged laxity of control in interpretation, 
but see that the interpretations are adequately tested by their plausibility and 
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usefulness, not incidentally their therapeutic utility, but their etiological and 
diagnostic value. 

As a matter of fact, despite apparently wide differences in the depth to which 
interpretation is exercised there exists a remarkable degree of accuracy in the 
interpretations made by different observers in any one level. And even although 
from time to time quite irreconcilable differences appear between interpreters from 
different schools, this is no argument against the science and art of interpretation. 
The fact is that the right to interpret has already been won for clinical psychology 
by analysts and there is no justification for its neglect in any branch of mental 
science. It is, again, a matter for wonder that the language of symbolism was an 
analytical discovery rather than a psychiatric one. And there is still time for 
psychiatry to contribute materially to this most obscure of mental phenomena. But 
the psychiatrist must be ready to sink his distrust of such methods, and not only to 
sink his distrust, but to learn somewhat laboriously the language. Some 
individuals, it is true, have a remarkable flair for the interpretation of symbols, and 
most psychologists are able to translate a few unaided. But all observers must 
learn the details systematically, just as an anthropologist must learn a tribal dialect 
before he commences field-work with the tribe. And there is no doubt that when 
the psychiatrist equipped with a proper knowledge of symbolism and armed with 
some knowledge of the procedure of interpretation, comes to investigate the 
disintegration products of schizophrenia he will be able to tell analysts a good deal 
more of the structure and content of the infant’s mind than they know at present. 

So far the gifts offered by psycho-analysis may appear to be unsubstantial, 
merely the stimulus of ideas which may or may not be correct. Something of 
a more immediately practical nature may be desired. It will no doubt be 
agreed that the system of psychiatric case-recording is an essentially practical 
problem. For what, after all, is a case-history? It is the orderly arrangement 
of descriptive and introspective data, from which the observer usually seeks to 
relate cause and effect. It is an exercise in descriptive psychology ending in an 
analysis of surface phenomena. Provided one recognizes the fact that in taking 
a case-history one is examining a psychic surface, the method is legitimate and 
sometimes even of therapeutic value. Moreover, in the quest for precipitating 
or immediate causes, in the valuation of traumatic factors, particularly environ- 
mental factors, the statistical analysis of proper case-histories may contribute 
valuable information. But what is a proper case-history? Studying some of the 
history sheets of modern psychiatric institutions, one is forced to the conclusion 
that they are for the most part useless. It is indeed a melancholy reflection that 
so much enthusiasm for detail, so much ardour for statistical correlation, should 
have been rendered ineffective for lack of systematic approach. For the fact is not 
simply that a conventional case-history is a sampling method (that, in itself, is not 
so much of a drawback), but a sampling that is partly haphazard and partly 
hampered by emotional considerations. How many case-histories will inform the 
reader about such essential points as these: Whether the patient was suckled at 
long or short intervals, allowed to cry in the night, given enemas or soap pills, 
dragooned into excretory observances, had his hands tied for infantile masturbation, 
was beaten for breaking things or for being untidy, played with spit, was afraid of 
shadows or feathers, disliked smuts on the skin, kicked his mother, slept with his 
mother, played with toys, or could not play with them, was irritated by noises, went 
to sleep too quickly or too slowly, regurgitated his food or refused it—and so on ? 
If one is going to investigate the instinctual factors in a psychotic case, the least 
one can do is to inquire about childhood manifestations of impulse-life (self- 
preservative, sexual, or aggressive) ; if one wishes to know about adult anxiety-states 
or guilt, one must inquire closely into the minor phobias or inhibitions by means 
of which they are distributed in childhood; if one is concerned with paranoid, 
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depressive, or schizophrenia mechanisms, it is necessary to know about the mental 
mechanisms prevailing in childhood. If again a patient’s reality sense is under 
scrutiny, one must certainly know about his childhood capacity to play and to 
day-dream ; one must know what his recurrent dream-life was like. If one is faced 
with a disease of the emotions such as a depression, it is essential to discover such 
simple facts as whether the child was usually aggrieved, frequently hurt, mortified, 
or ridiculed. The information required for proper statistical investigation of 
psychoses is almost endless, and in practice it becomes necessary to select. The 
selection should, however, be representative; it should represent fairly the factors 
of instinct, ideation, affect, mental mechanism and discharge (i.e. affective behaviour). 
And to be still more practical, it may be said without hesitation that if psychiatrists 
were prepared to reopen this problem of the case-sheet, psycho-analysts would be 
more than ready to co-operate in committee work on the subject. Something ought 
to be done to stop this enormous wastage of good clinical material. 

The method of history-taking brings out another problem in approach, viz., 
whether the adult psychoses should be regarded as clinical entities or as a phase 
(temporary or permanent) in a life-history. For the analyst a case-history is much 
less an investigation of apparent causes than an abbreviated life-history, obvious 
gaps in which must be filled-in later by study of the unconscious content. In the 
case of the psychoses the task can be simplified by a general formulation: No 
adult psychosis without an infantile psychosis. A diagnosis of psychosis is 
inadequate unless at the same time the mental reactions prevailing at all important 
periods in the patient’s life are established. These are not only essential for 
diagnosis, but often invaluable in prognosis. 

Consider a parallel case taken from ordinary analytic practice :— 

A patient complaining of working incapacity together with a tendency to exaggerated 
unhappiness in social life showed the following features after a simple investigation of 
previous history—a slight asocial tendency during early childhood and some obsessional 
symptoms just about the age of puberty. A more complete examination under analysis 
filled in the gaps as follows. The early antisocial phase was prolonged and severe, but had 
been preceded by a still earlier phase of acute phobia formation. It was followed by a 
distinctly paranoid phase in the latency period, which gave place, as it so often does, to an 
obsessional system. The obsessional system was followed by a retarded and depressed 
phase. Having weathered puberty the patient embarked on a series of social symptoms 
mostly involving his love-life—at first a slight hysterical period of homosexual attachment 
and later a series of unsuccessful heterosexual relations culminating in a mixed paranoid 
and depressive phase. None of these features was obvious to ordinary examination. 
Clinically he would have passed as a normal intelligent individual suffering from weakness 
of will and lack of initiative. A board of psychiatrists would certainly have passed him 
on these terms. Yet, analytically speaking, he was, on the whole, of the depressive type 
with an unsatisfactory prognosis. Had he been filed under the heading of “lack of working 
capacity,” without regard to his life-history, the case would simply have gone to swell the 
inaccurate statistical totals from which untrustworthy scientific conclusions are drawn. 


To sum up this account of the political relations of psycho-analysis and psychiatry : 
Psycho-analysts are, numerically speaking, a small group faced with a constantly 
increasing number of unsolved problems. Until they have built up a strong 
psychiatric arm they must depend on their psychiatric colleagues to condense and 
put in a presentable form the clinical data of the psychoses. These data are essential 
to an adequate reconstruction of the early stages of mental development. As a mark 
of gratitude for such coéperation the analyst is ready to lend a hand, applying his 
interpretative technique and his system of clinical psychology to psychiatric 
problems. 

But that is not all. It must be admitted that fundamental differences as to 
etiology or deep antagonisms regarding the relations of body and mind are liable to 
be transferred to the therapeutic field. And very naturally too, because in the 
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therapeutic field there is ampler scope for the interplay of anxiety and moral factors. 
The most extreme, and certainly the most pointless, recriminations take the following 
forms: On the psychiatrist’s side, raising the bogey that analysis is a dangerous 
weapon in any case, but that it is tantamount to malpraxis to recommend it in the 
psychoses, or alternatively that analysis being such an ineffective instrument its 
recommendation is an unethical exploitation. Ifthe analyst is given to the pleasures 
of repartee he may reply that it is absence of reasonable skill to treat the psychotic 
with pills and potions, tc hedge-in his mind with banalities, platitudes and 
exhortations, or in the last resort, having thrown a bundle of raffia grass into the 
ward, to turn a Chubb key on his patient’s conflicts. Such vituperation defeats 
itself. More difficult to deal with is a sober shaking of the head, an ominous frown 
at the suggestion of psycho-analysing a manic-depressive case, an outspoken 
scepticism as to the possibility of an analytic approach in paranoia. It is safe to 
say that if an evening paper published the report of a suicide who had had no more 
connexion with psycho-analysis than, say, an ordinary consultation, after-dinner 
headshakings as to the dangers of psycho-analysis would not be confined to lay 
households. 

Now it should be remembered that no one has been more cautious and 
conservative in these matters than Freud himself. Nevertheless, psycho-analytic 
handling of the psychoses has been thrust on the analyst. And for three reasons: 
first, that the patients themselves frequently come to demand treatment ; second, 
that the work so far done in this direction has been encouraging ; and third, that it 
is against all the traditions of medicine to be intimidated by the very obvious 
difficulties psychotic material presents. 

One of the general assumptions underlying the opposition seems to imply that fools 
rush in where angels fear to tread. Yet consider the case of paranoia, obviously one 
of the hardest of therapeutic nuts to crack. In the whole field of clinical psychology 
no one has more experience in dealing with (paranoid) projection mechanisms than 
the psycho-analyst. Child analysts are dealing with these daily, adult analysts 
spend at least one-third of their time tracking them down in their daily routine. 
And those analysts who have engaged in the analysis of intractable paranoid 
characters have had sufficient measure of encouragement from their results to 
approach the formal paranoiac by the same or similar methods. It is true special 
technique and precautions are required (such, for example, as a working arrangement 
with a suitable home to cope with crises). But the approach can be made. 

The more opportunity I have of studying paranoid mechanisms the more con- 
vinced I am that a conventional attitude of pessimism based on institutional 
observations is scientifically defeatist. For one thing the diagnosis of paranoia is in 
the same condition nowadays as the diagnosis of consumption was in the middle of 
last century, when so-called “early ’’ cases were in fact in the latest stages of the 
disease. Moreover, the significance of paranoid phobias in childhood together with 
the curative influence of an obsessional neurosis on paranoid mechanisms, suggests 
that, given sufficient skill and knowledge applied at the right time (preferably not 
later than puberty), the outlook is not so black as it is painted at present. 

In the case of depressive disorders the position of the analyst is naturally much 
more secure and there is much less hesitation nowadays in handling selected cases, 
again with suitable precautions. 

When one comes to examine this situation more closely, it seems probable that 
both extra-analytical opposition and analytical timidity owe a good deal to that 
phobia of insanity or fear of being driven insane which is present to some degree in 
all adults, and in a more primitive form in all children. And the analyst is after 
all just one adult among others. There is no doubt that he is unduly intimidated 
by the constant suggestion of danger, and he knows perfectly well that should a 
nervous relative insist on calling in a general consultant in the midst of a crisis the 
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case will soon be out of his hands, and one more mark scored up against psycho- 
analysis in the smoke-rooms of medical societies. At this point the psychiatrist 
could render not only psycho-analysis but the cause of mental science inestimable 
service, and this without having to endure trespass on his professional preserves. 
On the contrary, if the psychiatrist were to codperate in this procedure, if he were 
to organize and adequately staff homes for the psychological handling of suitable 
cases of psychosis, he would have established a psychiatric unit to the expansion of 
which there is no limit. It is not suggested that such friendly codperation does 
not exist. I personally owe a great deal more than I can express to the patient and 
timely coéperation of psychiatrists and sometimes of neurological colleagues. 
Nevertheless such experiences are regrettably infrequent and the absence of an 
effective liaison service does much to retard the progress of both sciences. 

I have tried to think what quid pro quo the analyst has to offer the psychiatrist 
for such codperation. And I admit that at first sight he does not appear to have 
much to offer in return. On more mature reflection, hiowever, it may be said that in 
two respects the analyst can repay professional codperation. It has been suggested 
that timidity in handling the psychoses is common to all medical psychologists. 
It is true that, although the analyst seems to be much more courageous in so doing, 
he is nevertheless rather easily frightened off this side of his practice. But it would 
appear that the psychiatrist himself, despite—rather than because of —his daily contact 
with the psychotic case, requires more encouragement than anyone else. The 
example of the analyst may in the long run provide this encouragement. In the 
meantime he is ready to offer whatever help he can to those psychiatrists who wish 
to follow psychological methods in handling cases. 

One other consideration may be brought forward. It is fair to say that 
throughout its development psychiatry has been hampered to some extent by the 
numerous restrictions of a social, legal, and administrative kind imposed upon 
professional work. It is interesting to consider why secular authorities have 
succeeded in maintaining such a tight hold over a branch of medicine. Making due 
allowance for all the common-sense social arguments in favour of this course, 
something may be attributed to the fact that restriction of some sort (or as analysts 
would term it, the artificial inhibition of behavioristic and affective discharge), has 
consistently held its place as a therapeutic principle in psychiatry. Society, jealous 
for the rights of the individual, has stepped in with counter-restrictions aimed at 
the therapeutist. The result is that those persons coming between normal groups 
and groups of the certifiably insane are subject to considerable hardship and even 
neglect in the therapeutic sense. One is inclined to believe that this counter- 
restriction is in part due to scepticism and lack of faith on the part of society, and 
that only when psychiatry has established a claim to more complete trust, only 
when it comes out boldly to show that its approach to mental disease is primarily 
psychological, will it gain sufficient prestige to guide the secular arm of the law, 
not be controlled by it. In this process of establishing prestige it is my sincere 
conviction that psycho-analysis will play its part. 
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[February 7, 1935] 


Some Gynzcological and Obstetrical Problems of European 
Women Resident in the Tropics 


By V. B. Green-ArmMytaGE, M.D., F.C.0O.G., F.R.C.P. 


I SHALL avoid reference to ansemia, dysentery, and malaria, and limit myself to 
those gynecological and obstetrical problems which affect European, rather than 
indigenous, women in the tropics. 

Leucorrhcea bitterly affects women in the tropics—and oftentimes children. 
Some years ago I was able to prove, by use of the B.D.H. capillator, that this 
condition was accompanied with an alteration in the normal pH of the vagina. 

In Europe that pH is between 4 and 4°5, but in the tropics—as a result of 
ovarian dystrophy, alteration in diet, and possibly the universal habit of bathing 
during, and immediately after, menstruation, in water by no means free from 
pollution—the pH tends to rise to 6 or 8; this means a diminution of lactic acid 
and of the protective bacillus of Déderlein, with consequent invasion of the vagina 
and cervix with pathogenic and non-pathogenic organisms which flourish on alkaline 
media. Many of these cases can be cured by lactic acid and sugar-of-milk 
douching, etc., at the same time raising the resistance of the patient by vitamin-A 
and D preparations. In others, as the carbohydrate glycogen content of the vaginal 
mucous membrane depends upon the cestrin hormone of the ovary which, in its 
turn, is dependent upon the hypophysis, a cure may be effected by giving, in 
addition to the above, small doses of thyroid and iodine, together with bi-weekly 
injections of one of the preparations of cestrin or progestin. 

Apart from trichomonas infections and common discharges which have a direct 
bearing on the incidence of sterility, leucorrhcea in the tropics has a still more 
sinister significance, for often it is the outward and visible sign of an inward and 
invisible endocervicitis. Such a condition may arise as I have indicated, but the 
commonest cause is an eroded or lacerated or infected cervix in a ballooned vagina 
after labour or abortion. 

In 1913 Kenneth Walker, in an article in the Lancet,’ suggested that this 
condition of the cervix is the prime cause of the great frequency of infection of the 
2 (i), 435. 
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bladder and kidney with Koch’s bacillus ; since then the research of Winsbury- White 
has confirmed this in its relation to B. coli manifestations. 

Some hold that pyelitis is a blood-borne disease, others think that it is an 
ascending infection via the urethra, but for my own part, considering the extra- 
ordinary frequency in the East of manifestations due to B. coli, I am sure that the 
cause of the infection in women is by way of the perivascular lymph-spaces at the 
base of the bladder from an infected cervix. From this area the organisms travel 
not only to the base of the broad ligament and the glands in the sacral bays, but 
also through the peri-ureteral lymphatics, to the kidney substance and the glands in 
the hilum of that organ. 

My reasoning is based on the clinical facts that: (1) Despite high fever and 
bacilluria, there is swelling or actual tenderness of the kidney in only a very small 
proportion ; (2) Though pure B. coli can be obtained in culture from the bladder, it 
is rare to find it in the pelvis of the kidney after ureteral catheterization. (3) The 
base of the bladder and broad ligament is tender and there is pain on tilting the 
cervix uteri. (4) Local treatment to the bladder and cervix, together with intensive 
alkaline diuretic treatment, will determine most cases. (5) The speed of cure can 
be greatly acceierated by non-specific protein-shock substances, such as aolan, which 
stimulate reticulocytes and the guardian-cells which inhabit the base of the broad 
ligament. 

Such clinical findings lead me to think that pyelitis, per se, rarely exists in those 
cases so frequently seen in girls and young women, or during pregnancy and after 
childbirth. 

I do not deny that occasionally a blood-borne pyelonephritis may occur but I 
am of the opinion that this very serious condition, accompanied by constitutional 
symptoms of gravity, is rare in the tropics. 

Nor do I hesitate to say that just as bacilli and cocci are carried by the 
lymphatics from the cervical region to the bladder, so they may occasionally, 
especially after a menstrual period, when the vaginal flora are alkaline, be conveyed 
to the tubes and ovaries, giving rise to those not infrequent attacks of salpingitis 
with or without the formation of foul-smelling tubo-ovarian abscesses. 

Another very common cause of anxiety is excessive or prolonged menstruation, 
which gives rise to secondary anemia. Such epimenorrhcea or menorrhagia may 
be met with in married and young unmarried women and is associated in a great 
many cases (as I have proved at operation) with hyperplasia or small polycystic 
disease of the ovaries, the result being excess-formation and circulation of cestrin 
with hyperemia of the uterus and cervix. 

Apart from sexual aberrations and postpartum malpositions of the uterus, this 
common tropical symptom is, I think, due not so much to climate as to dietetic 
defects which have their effect upon the thyroid, parathyroid, and pituitary glands ; 
for if these patients are given whole thyroid in half-grain doses together with iodine, 
calcium, and a vitamin-A and D preparation, and if, at the same time, their diet is 
properly supervised, the symptoms will be relieved. Some, however, react to 
injections of antuitrin and progestin. 

In the past there has been a tendency for young surgeons, when treatment by 
ergot and the like has failed, to curette these patients—-a useless procedure, doomed 
to cause disappointment. Others have treated them, prematurely, by radium or 
hysterectomy—with needless brutality. Very often a sea-trip or a change of diet in 
a temperate climate will cure them, for the cure then lies in the altered function of 
the endocrines. 

In married women suffering from too-frequent or too-prolonged menstruation 
there is frequently a complaint of sterility. In many of these cases, if a diagnostic 
curetting is done shortly before the expected period, it will be found that the 
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scrapings show none of the typical pre-menstrual secretory changes, and hence it 
may definitely be inferred that these are cases of anovular menstruation ; that is to 
say, the Graafian follicle does not rupture and expel its ovum, nor is there formation 
of a corpus luteum. After many investigations of these patients I am inclined to 
think that a lipiodologram, together with a change to England or the hills, away 
from the husband for six months, is the best treatment. Whether the lipiodol acts 
on the tubal mucous membrane and ovary, or whether the improved diet and 
treatment taken during the rest period in Europe is the cause, I am not prepared 
to state, but the fact remains that a large percentage become pregnant on their 
return. 

Modern research seems, however, to indicate that the solution of these difficult 
cases of anovular menstruation lies in the administration of anterior pituitary 
extract and progestin by injection, twice a week for three months. No country 
affords better scope for trying out the efficacy of such treatment than India. 

Still another condition which is a frequent cause of invalidism and operation in 
the tropics, is connected with ovarian and pituitary dysharmony. Normally, the 
Graafian follicle ruptures between the thirteenth and seventeenth day of the 
menstrual cycle, but in the tropics very often the follicle goes on distending and 
fails to rupture, giving rise to chronic right or left lower abdominal pain. Suddenly 
the distended cyst may burst, spilling its contents, together with blood, into the 
pelvis, giving rise to symptoms of peritonism very much resembling those of 
appendicitis. But there is no fever, or leucocytosis, and rarely is there vomiting 
or rigidity. Rectally localized pain, or maybe swelling, can be elicited. Immediate 
operation is very rarely required, for the majority of cases can be treated on the 
lines already indicated. 

There is, however, a condition of the ovaries which is almost pathognomonic of 
the tropics, so common is it for the gynecologist to meet with it at operation there, 
as compared with here. I refer to bilateral “tarry or chocolate” cysts of the 
ovary. These are quite different in pathology from endometriomata which are due 
either to metaplasia or to retrogressive implants of uterine mucous membrane, for 
they are caused by hemorrhages from the congested vessels of the membrana 
granulosa of the ruptured or unruptured follicle. This blood laminates within the 
follicle and when it bursts, some of the tarry fluid is expelled, setting up localized 
peritoneal changes with veil-like adhesions. There is a good deal of local pain but 
fever and leucocytosis are slight; as a rule, the swellings, tender and painful, 
perhaps no bigger than a walnut, can be felt on each side of the uterus, low down 
in the pelvis. Menorrhagia and backache are the most constant features, with 
recurrent intermenstrual pain. The unwary general surgeon may diagnose 
appendicitis or infective salpingitis, and many times I have known a husband to be 
impugned quite unjustifiably. The condition may be due to climatic pelvic 
congestion but I am inclined to think that it is caused more often by tropical 
pituitary and ovarian dysfunction. Very rarely is immediate operation necessary, 
for out of hundreds of such cases, I have had to operate urgently on only five or six 
occasions-—on account of alarming intraperitoneal hemorrhage. In most cases rest 
for a few days and treatment on the lines already indicated will obviate recurrence. 
Resolution of the local pelvic swelling and pain can often be obtained by bi-weekly 
injections of non-specific protein-shock substances, such as aolan or skimmed milk, 
which raise the reticulocyte count. If symptoms should persist, operation, with 
freeing of the adherent ovaries from the pelvic floor and hemisection or enucleation 
of the hemorrhagic cysts, will be necessary—the surgeon taking care to suspend the 
uterus anteriorly and remove the appendix before closing the abdomen. 

Lastly, I will refer, in connexion with the ovaries, to metropathia hamorr- 
hagica, a condition as common in the old as in the young and in the tropics 
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particularly frequent in Europeans between the ages of 35 and 45. In this 
disease usually after a month or so of amenorrhea, which, in the case of married 
women may lead them to fear that they are pregnant, the patient has a continuous 
loss of blood for weeks ; the practitioner assumes that she has incompletely aborted 
and perhaps curettes her, the scrapings being thrown away. To the patient’s 
disgust, in 80% of cases the hemorrhage returns, because it is associated with 
pituitary and ovarian dysfunction, and the persistence of a small cyst, or cysts, of one 
ovary without the formation of corpus luteum. The mucous membrane of the 
uterus is polypoid, or like the pile of a Turkish carpet, and has a peculiar but perfectly 
typical appearance under the microscope. The treatment of these cases is a matter 
of opinion, for my own part I prefer hysterectomy, if possible by the vaginal route, 
others prefer radium treatment. In some cases it is possible to temporize by medical 
treatment and the injection of antuitrin 8S. or progestin. I only mention this 
condition because it is a more frequent cause of invalidism, and of errors of diagnosis 
and treatment, in the tropics than it is here. Quite a number of these cases I have 
seen diagnosed as cancer of the body of the uterus, because the acinous overgrowth 
and cystic spaces with heaped-up epithelium have confused microscopists in the 
tropics, who have not had access to the advances in knowledge of modern gynezco- 
logical pathology. 

It would not be fitting to terminate this brief survey of some gynecological 
problems without mention of the operative side of the question, for surgical wisdom 
is the daughter of experience. 

In the East though greater care is perbaps needed with regard to antisepsis, 
wounds heal very readily, and whether, due to the open air houses, or the sun, or 
to the fact that the climate is not conducive to lying in bed, thrombosis, embolism, and 
post-operative herniz are very rare. But there is one almost constant post-operative 
feature, and that is ileus. Whether the cause is vasomotor, through the mesenteric 
vessels, or lies in the food-content of the bowel, or is produced by some agent that 
inhibits or neutralizes that acetylcholine which normally activates the para- 
sympathetic, who can say, but the fact remains that much anxiety and no little 
danger results if the surgeon does not employ active measures at the very first 
appearance of distension. Surgeons trained and practising only in England can 
have no idea of the enormous amount of tympanitic ileus which may occur within 
twenty-four hours of a simple operation (such as appendicectomy, for instance) in 
the tropics. Hesitation or delay in combating this may result in fatal acetonwmia 
or alkalosis. 

Another operative point I must emphasize is that European women in the tropics 
have, as a rule, low blood-pressures which tend to drop dangerously if the operator is 
slow or the patient is kept in the Trendelenburg position too long. For this reason 
I have for many years advised surgeons beginning their careers, to register before- 
hand the pulse-pressure (systolic — diastolic pressure), for if this is above 75 or below 
25, it is best, when possible, to wait. Should, however, intervention be necessary, it 
is a wise plan to give glucose and calcium intravenously with or without a few units 
of insulin, as post-operative shock and psychasthenia are common. 


Obstetrics —Although hyperemesis, toxemic abortion, and jaundice are common 
in the early months of pregnancy, toxic antepartum hamorrhage, pre-eclampsia and 
eclampsia fulminans in the later months are rare in the tropics among European 
women. 

The explanation of this seeming paradox does not lie under the heading of 
antenatal care, for mothers, nurses, and doctors in the East do not differ from those 
in the West in this respect. The explanation lies with nature, for it is in the early 
months of pregnancy that the strain of adjustment is greatest. 
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The foetus is a parasite, perhaps robbing a parent whose hemopoietic capacity, 
calcium phosphorus index, and endocrine hypertrophy are all low, and the essential 
vitamin content in whose diet is also low. Is it to be wondered at that the 
strain is too great at times and that disaster occurs ? 

In the West, antenatal care becomes concentrated in the late months; in the 
East it begins, or should begin, immediately a period is missed, with a close overhaul 
of the blood, stools, and urine, and then the diet should be minutely scrutinized, not 
only as regards the iron, zinc, manganese and copper content, but also as regards 
the calcium phosphorus content; for if, as has been computed, the foetus needs 
10 gr. of calcium a day, the mother must be able to obtain at least double that 
quantity to maintain a proper balance. 

It should be remembered that a pint of good English milk contains 10 gr. of 
calcium, and that very few pregnant mothers in the East will drink that quantity of 
untasty buffalo’s milk. 

Therefore if the total food does not contain the required amount of calcium, and 
it must be borne in mind that there are only 7 gr. of calcium in 3 oz. of protein, 
the foetus will take its requirements from the bones, blood, and teeth of the mother. 
It is our duty, then, to see that any such defect is rectified and any deficiency of 
vitamin C and D supplied. Who among us with any experience has not seen 
gingivitis, tetany, brittleness of teeth and hair, muscular weakness, nocturnal 
cramps, rashes and neuralgias, all of which are curable features of vitamin-B, C and 
D deficiency. In others, simple hypochlorhydria, or the absence of Castle’s extrinsic 
and intrinsic factors, or an excess of fat beyond the assimilation-point of the liver, 
upsets the equilibrium, with consequent hyperemesis, jaundice or abortion. 

Once, however, the essential adjustment of function has been attained, it is 
usual for the European with her mixed diet to carry on without mischance, provided 
that ordinary care and supervision are exercised, and, above all, that the attendant 
remembers that the maternal serum calcium gradually decreases during the latter 
months of pregnancy, and reaches its lowest level at the moment of delivery, a point 
of particular importance in the tropics, where uterine inertia, post-partum hemo- 
rrhage, and obstetric shock are so frequently the source of catastrophe. Indeed, it is 
the duty of every doctor to see that the diet of all antenatal patients in the East is 
supplemented from the very beginning by one of the standard A and D preparations. 

This is not the place in which to refer to the catastrophes of labour, but I should 
be omitting a duty if I did not call attention to an outstanding problem which 
confronts every obstetrician in hot climates (probably five times to every once in 
temperate zones) namely, that of the flabby, inert uterus whose membranes rupture 
early, the mother lingering on in labour for days, developing ketonz#mia, ketonuria, 
hypoglycemia, and albuminuria, eventually giving birth to a dead baby and, alas, in 
many cases, following that infant to the grave. Ante- and intra-partum measures can 
do much to prevent such a train of events, but because such disasters are often 
unforeseen I make a special plea for European mothers to be confined in properly 
equipped nursing-homes or hospitals, for I have met with and heard of these cases 
too frequently not to know that the only way to save them is for the expert attendant 
to be capable of performing a lower-uterine-segment Cesarean section. Doubtless I 
shall be adversely criticized for saying this, but those who have never been East of 
Suez know little of puerperal sepsis and puerperal mania. Few have seen post- 
partum hemorrhage as it may occur in these patients. Few realize that true post- 
maturity, due to hormonal disturbance, rare in the West, is one of the commonest 
causes of such disasters as I have mentioned in torrid climates—disasters which I 
am happy to say are now being forestalled, for verily “ without vision the people 
perish.” 

The riddle of the calcium-phosphorus ratio is an exceedingly abstruse one. We 
know that the serum calcium is lowest, and the diffusible calcium greatest, at the 
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moment of delivery—that the cord-blood of theinfant is higher in total calcium than 
that of its mother, and that the European mother frequently exhibits neuralgias, 
cramps, and even tetany, because her ionizable calcium content and hydrogen-ion 
concentration are low. 

Is it not possible that these are protective measures, associated with dietetic 
hyperacidity of the bowel and hyperactivity of the parathyroid, against toxemia ? 

How else can we explain the clinical facts that ante-partum toxe:mic hemorrhage 
and pre-eclampsia are very rare in the European woman in the tropics, in the woman 
with sprue, in the Indian with osteomalacia, whereas, on the other hand, antepartum 
hemorrhage and eclampsia among Indians are everyday happenings? Can we 
explain it by saying that the diffusible calcium is low and the serum calcium high 
or vice versa? That the patients are afflicted with alkalemia or lack parathyroid 
protection? 

And now I want to turn to a problem concerning purely European girls who are 
allowed to remain in the tropics too long; a problem perhaps most often encountered 
in daughters of the first generation of the domiciled community, that is Europeans 
who have elected to stay and make their permanent home in the tropics. 

In these children, reared and fed on a diet deficient in vitamins and particularly 
the calcifying factor, vitamin D, changes are particularly liable to occur in the bones 
and joints of the pelvis, with the result that the typical android or funnel pelvis with 
marked contraction at the outlet may be met with. In others the drain upon the 
spongiosa is more general, with the result that the girdle bones are lighter and 
smaller than normal. 


[Typical examples of each type of pelvis were shown, the first being a funnel-pelvis 
belonging to a woman aged 23, who, owing to the Great War, was kept in India till she 
was 15 years old. She then came home, married, and returned to the East to die of puerperal 
sepsis consequent upon undiagnosed obstruction and a late craniotomy. A small round 
pelvis shown was that of a girl of the domiciled community, aged 21, who was admitted 
in extremis with a ruptured uterus. | 


An efficient diet is equally important in the postnatal period, for not only is it 
unusual for European women to be able to nurse their infants for more than three 
months but it is common to hear complaint of postnatal backache and girdle pain 
due to relaxation of the essential joints of the pelvis. This, together with muscular 
fatigue and neurasthenia after confinement, are, I am sure, related to calcium 
phosphorus and whole thyroid deficiency—a fact that has not, as yet, received 
sufficient recognition by obstetricians and physicians in the East. 

Moreover it is probable that the above factors closely associated with postnatal 
hypofunction of the pituitary gland are responsible for the large number of cases of 
one-child sterility that we see to-day. 


[The author then dealt with the subject of contraception and urged that the technique 
of the operations for temporary, as well as permanent, sterilization should be mastered by 
surgeons practising in the tropics. | 


Sprue is a complication of pregnancy which presents many problems. In one 
year I had in my charge five patients, pure Europeans, who while under the care of 
skilled physicians were referred to me obstetrically. Two of these had premature 
labour with death of the foetus, three were confined at term. One baby had a large 
spina bifida, another had incomplete ossification of the calvarium so that there was 
a space two or three inches wide from the nasion to the occipital protuberance, and 
a third had complete double talipes and genu recurvatum. It may be objected that 
five bricks do not build a house, but, having seen a great number of these cases in 
some of which the mother died during pregnancy or after labour, I am inclined to 
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think that pregnancy should be terminated in the early months in this deficiency 
disease. 

There is just one other feature of interest which I should mention in connexion 
with sprue and that is that though, as in osteomalacia—with crumpling of the 
bones—albuminuria is very common, eclampsia is very rare. In both sprue and 
osteomalacia, however, there is a tendency to fits which may be diagnosed as 
hysterical or eclamptic ; such convulsions with cyanosis are of extraordinary interest 
in that they exactly resemble those of the rickety infant with laryngismus stridulus, 
and thereby give the earliest indication of the essential biochemistry. 

Finally, may I call attention to a condition of acute cedema without albuminuria 
which frequently occurs in the tropics and may give rise to considerable alarm. 
This symptom may come on quite suddenly and attack the limbs or face. The 
blood-pressure is not raised, nor can dietetic indiscretion be discovered; the cause 
may be due to the Oriental cook having put too much salt in the food, or to 
marked decrease in the urinary chlorides, associated with considerable diminution 
in the plasma bicarbonate. This form of cedema, so alarming when seen for the 
first time during pregnancy, is transient, and readily disappears if quarter- or half- 
ounce doses of sodium bicarbonate are given daily in water, and if the cooking and 
eating of salt with food are restricted. 





Discussion. — Dr. MONTAGUE MAYBURY said that in the British Solomon Islands 
conditions were very different from those in India. There were only about 300 Europeans 
scattered on many islands, and most of the married women went to Austrailia or New 
Zealand for their confinements. He believed that this was the reason why he had not seen 
many of the complications mentioned by Mr. Green-Armytage. 

Menorrhagia was common, but cases of leucorrhcea had only occasionally come to his 
notice. 

Food was chiefly tinned, except at a few of the larger stations, but native fruits and 
vegetables were plentiful, and pigeons, fowls, and eggs could usually be obtained. Vitamin 
concentrates were not in general use by the European community. 


Mr. W. C. W. NIxoN said that he was impressed by the frequency of Trichomonas 
vaginalis as a cause of discharge in women. He asked whether this organism was 
commonly found amongst pregnant European women in the tropics. He recalled a case of 
fulminating cedcma due to aplastic anemia and suggested that a blood-count might have 
been of some help in diagnosis in those cases referred to by the speaker. 


Dr. H. S. STANNUS: It is noteworthy that nearly all the abnormal conditions met with 
by Mr. Green-Armytage are ascribed to endocrine disturbances and deficiencies in calcium, 
phosphorus, and vitamins. This opens up a wide problem which has an interest for all of us 
even though we be not gynecologists. 

Mr. Green-Armytage has stated that some of the associated symptoms are those of 
deficiencies due to the tropical environment. One would like to hear the grounds on which 
these statements are made. What figures for calcium and phosphorus in the blood of his 
patients were found; what was their basal metabolic rate? How were the vitamin 
deficiencies in their diet determined ? 

Are the conditions described in fact due to tropical conditions per se or to wrong habits 
of life adopted by certain sections of the female European population in India ? 


Mr. GREEN-ARMYTAGE (in reply to Dr. Stannus) said that in no cases were basal 
metabolic rates recorded, but in a large proportion of hospital cases the calcium and 
phosphorus indices were computed, particularly in those whose clinical features led one to 
believe that there were deficiency symptoms. The majority of patients were from Bengal, 
Orissa and Assam districts. Their diet, on investigation, had shown obvious defects, for 
there was an instinctive dislike of buffalo’s milk, of eggs and of native-grown green 
vegetables. The clinical features of the recorded cases were typical and it was remarkable 
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to see the benefit that accrued when patients were given English or Calcutta-grown 
foodstuffs and vitamin-A and D preparations, together with injections of calcium gluconate. 
In reply to Mr. Nixon: Anwmia was so common a feature of both European and Indian 
women that in practically every case blood-counts were taken. He did not think that the 
acute oedema which he had described was due to the anemia, for in that case it would 


have been encountered far more frequently. 
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DISCUSSION ON THE ASSESSMENT OF THE STATE 
OF NUTRITION 


OPENING PAPER 
By H. E. MaGer, M.B. 


For profitable discussion of any subject there must first of all be agreement as 
to the defining terms. Nowhere is this so necessary as in respect of nutrition and 
malnutrition. These subjects, perhaps more than any others of medical interest, 
are to-day suffering from the vagueness of expression which is the inevitable result 
of too rapid attraction of public attention. , 

Nutrition is concerned with the supply of food, its composition, preparation, 
taste, and suitability to meet the requirements of the body in different physiological 
states and environmental conditions. This division of nutrition is dietetics or the 
science of food. In its purely physiological aspect nutrition includes what is known 
about the history of foodstuffs in the body, that is, about the different processes 
which come under the headings of digestion, absorption, metabolism, and excretion. 
Each of these divisions is a subject in itself, and if we are to obtain a proper 
conception of nutrition as a whole, we must not lose sight of the fact that the 
different functions with which they deal blend harmoniously in the healthy body. 
It is important also to bear in mind the common purpose of the activities of every 


- cell in the body, viz., the preservation of the life and health of the individual and 


the perpetuation of the species. Towards these ends all the systems and organs of 
the body operate in concerted harmony. Disharmony in the relationship resulting 
from an upset in one system reacts adversely on all the other functions of the body. 
Disease of the circulatory, respiratory, nervous, or endocrine system will have 
harmful effects on the nutritional processes and vice versa, with this difference, 
however, that nutrition and respiration are more fundamental for life than the 
functions of any of the other systems. The effects of disordered nutrition or mal- 
nutrition, therefore, extend to every function of the body. 

Malnutrition presents its greatest problems in child welfare and school clinics, 
and it is therefore to children, and especially to school children, that the remarks 
which follow are intended to apply. 

“ Malnutrition” is a word which occurs very frequently in current medical and 
non-medical publications, but knowledge of its meaning would appear to be in 
inverse ratio to its occurrence. One of the main reasons for the present confusion 
is the overlooking of the fact that the state of nutrition is dynamic and not static ; 
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it is aseries of continuous inter-related and inter-dependent changes which cease 
only with death. It is a state of flux and not of rest, and if we are to make any 
advance towards evaluating the nutritional state we must shape our methods 
accordingly. The state of nutrition of the body is the condition, in terms of normal, 
of the physiological processes concerned in nutrition, and these are, of course, 
dependent on the nature of the food eaten. Good nutrition means that the 
nutritional processes are proceeding in a healthy manner and that the diet is such 
as to make this possible. Bad nutrition, or malnutrition, means that the nutritional 
functions are not operating properly because of imperfections in the diet. Mal- 
nutrition in its true sense, then, is the state or states of disordered function brought 
about by faulty diets, and the derangements of function included under the term 
are as manifold as the physiological effects of deficiency or excess of any one of the 
twenty or so essential food constituents. Not every excess or deficiency of individual 
nutrients, however, will cause functional upsets, but unfortunately we know too 
little about the extent to which the body can adjust itself to variations in intake 
of individual nutrients to go further than to lay down principles of a very general 
nature. The wide range of adaptability of the body to varying circumstances— 
what Cannon so aptly calls “ the wisdom of the body ’’—is one of the most remarkable 
facts of physiology. It is only when the limits of safety are overstepped that 
pathological defects become manifest. 

Disordered nutrition may also arise indirectly from existing disease of the 
circulatory, nervous, respiratory, or endocrine systems, and from organic change 
caused by pre-existing disease of these systems or by former disease of the organs 
of nutrition. Strictly speaking, however, we are not justified in calling the states 
of disordered metabolism arising in this manner, malnutrition, since they are not 
directly related to the nature of the diet, but are secondary to pathological conditions 
arising from other causes. Since, however, the use of the term appears to be 
unavoidable, it is desirable to specify the type of malnutrition according to its 
origin—that due to dietary deficiency being called “ primary,” and that due to other 
causes * secondary,” malnutrition. 

On the other hand, there are some who contend that nutritional upsets are the 
most important factors in the causation not only of metabolic diseases, but also of 
many diseases whose exciting cause is known, and that even most infectious diseases 
are essentially nutritional in origin. The relation between the state of nutrition and 
the onset of disease has only recently begun to attract the attention of investigators. 
Little precise knowledge of the subject has yet become available; except in the case 
of some diseases.in lower animals, there is little evidence to support the theory that 
the origin of infectious diseases is traceable mainly and primarily to derangement of 
nutrition. Until scientific evidence is produced showing a clear connexion between 
the onset of a disease and disturbances of nutrition, it is not justifiable to call the 
disease nutritional. It is, therefore, essential to keep an open mind on the subject, 
and to regard rival hypotheses in their true light, as possible means to an end and not 
the end itself. Whatever future research in this subject may disclose, it behoves us 
at present to attempt, in so far as possible, to place the therapy of malnutrition 
on a satisfactory basis, which can only be done by determining the causal factors 
involved. 

The correct treatment of primary malnutrition is a well-balanced diet, but 
additional therapeutic measures are needed for malnutrition of secondary origin. 
However difficult it may be to draw a rigid dividing line between primary and 
secondary malnutrition, it is nevertheless desirable to make a serious attempt to 
do so, in order to escape from the present vagueness of the whole subject of 
malnutrition. It is not for me, as a physiologist, to state in detail how this 
distinction is to be made. Obviously, the medical histories of children are of the 
utmost importance, and some general information about the nature of the family 
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diet would also be of great help for coming to a decision. Inquiries like these 
would, of course, require much time, but the time would be well spent. 

The means at our disposal for assessing the nutritional state are, broadly, twofold : 
(a) the art and (b) the science of medicine. By the exercise of his knowledge of the 
art of medicine the experienced physician is able to give a fairly accurate estimate of 
the state of nutrition of a child, and if it were possible for him to examine very 
large numbers of children throughout the country, comparisons could profitably be 
made between the incidence of malnutrition in different places. On the other 
hand, clinical estimates of nutrition made by the inexperienced physician may be of 
very little value, and the results which he obtains cannot always be compared with 
those of one who possesses greater experience and skill. Their respective conceptions 
of what is normal, and what is abnormal, nutrition may differ widely. It is not, 
therefore, to be wondered at that so many apparently inconsistent returns of the 
occurrences of malnutrition are made by observers in different parts of the country. 
So long as reliance is placed on purely clinical judgment, so long will this state of 
affairs exist. Judgment consists in determining whether there is agreement or 
disagreement between two ideas. In assessing the nutritional state of a child the 
physician compares his mental concept of a well-nourished child with that conveyed 
by the child before him. If all physicians had the same conception of what a well- 
nourished child is, better agreement would undoubtedly be obtained between the 
clinical assessments of different observers. This essential condition cannot be 
attained, for it involves a standardization of ideas held by individuals of different 
mentality, outlook, and experience, about phenomena which are not measurable. 

Recourse to the science of medicine implies measurement—in this instance, the 
employment of physiological measurements of nutritional function. Since all the 
functions of the body depend on an adequate supply of suitable nutrients, we may, 
for all practical purposes, regard assessments of functional efficiency of the principal 
systems as indices of the state of nutrition. Before considering possible methods 
of carrying out functional tests, attention must be drawn to the difference between 
the preceding and the present nutritional states. Although early primary malnutrition 
may permanently damage one or more of the organs concerned with nutrition so 
that chronic secondary malnutrition is established, this result is not inevitable, as it 
will depend on the nature of the dietary defect. There is no essential connexion 
between the preceding and present state of nutrition. It is, for example, no more 
correct to call a child malnourished, who has been stunted by previous protein 
deficiency but whose body functions well in proportion to its bulk, than a bandy- 
legged youth who is playing a strenuous game of football. The fact that both 
carry the stigmata of previous malnutrition is no reason for saying that they are 
still malnourished. The physique of the body at a given moment is a measure of 
the balance between the income and expenditure of food from the moment of 
conception until the time in question, and is not an index of the normality or 
otherwise of the nutritional processes at the time. Single measurements of body- 
size can only tell us whether the child is above, at, or below, the average for his 
age; they cannot be expected to give precise information about the normality of 
function. Hereditary factors, it is true, play some part, but one which is not easy 
to assess, in determining physique. 

Malnutrition of dietetic origin cannot be said to have set in until the body has 
failed to compensate for the dietetic errors, nor does it date from the commencement 
of improper feeding, but only from the time the body has failed in its attempt at 
adjustment to the new conditions. As soon as breakdown of compensation occurs, 
malnutrition may be said to have begun. Because of the slow rate of growth of the 
human body, and of the fact that dietetic errors are rarely gross in modern times, 
the physical effects of improper feeding are correspondingly slow in making their 
appearance, so that before a defective diet leaves its mark on physique the nutritional 
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functions will become progressively deranged. The distinction between primary 
malnutrition and its effects on physique is one of time; the essential causes are 
identical. Primary malnutrition is most likely to produce effects on body physique 
at the periods of most rapid growth, and the nature of these effects will depend 
naturally on the nutrients at fault in the diet. It is reasonable to assume that the 
rate of growth will be slowed only when the constituent concerned is one of the 
constructive or energy-giving foodstuffs, or if it is one which acts as a limiting factor 
on growth. There is, for example, evidence to show that the calcium and phosphorus 
contents of the diet act as limiting factors for absorption of carbohydrate [1], [2], 
and so indirectly for growth or energy production. Furthermore, there is no reason 
to believe that a deficiency of iodine, or of vitamins D or B, such as might occur in 
human dietaries would appreciably retard the growth rate, and yet such dietary 
deficiencies are well known to cause metabolic disturbances. 

It can, therefore, be seen that dependence on measurements of body-build may 
lead to erroneous conclusions as to the state of nutrition. A slowing in the rate of 
growth, in the absence of non-dietetic causes, undoubtedly indicates deficiency of 
constructive elements in the diet. But before the retardation of growth becomes 
manifest the individual will be impelled to limit his energy output, so that his 
inclination for muscular exercise will become less and less. Accurate determination 
of the growth rate requires repeated measurements of body physique; isolated, or 
even yearly, measurements are of relatively little value. While it is important to 
detect, and then to check by appropriate dietetic measures, a slowing in the growth 
rate, it is much more important to discover the lowered functional efficiency 
preceding this structural effect, which, when established, may be irreparable. We 
have, unfortunately, little or no conclusive evidence showing to what extent a 
frustrated growth impulse can be corrected by subsequent good feeding, and, until 
we have more precise information on this subject, we must expect many failures in 
our attempts to correct the effects of a previous dietary deficiency which has left its 
mark on physique. It is certain that many types of organic change due to improper 
diets can be little ameliorated by subsequent good feeding. It would, for example, 
be foolish in an otherwise healthy child of 13 or 14 years to attempt by dosage with 
calcium and vitamin D to straighten the long bones deformed by a previous 
rachitogenic diet ; damage to health might result from such efforts. 

Abundant evidence from post-mortem records of men and animals who have 
succumbed to starvation indicates that the essential organs and tissues of a child, 
stunted by improper feeding, provide a greater than normal margin of safety for 
the functional needs of his undersized body [3]. If the organs of such a child are 
performing their separate réles satisfactorily he must be considered as well- and not 
mal-nourished. We can, indeed, be certain, if he is functionally efficient for his size 
and if his diet is adequate, that the damage caused by the previous period of faulty 
dieting will be corrected in so far as correction is physiologically possible. It is true 
that there are children whose nutritional functions have been at an earlier age, and 
still are, deranged on account of chronic dietary deficiency, but if we can diagnose 
primary malnutrition properly, such cases will be included in the category of the 
malnourished. 

We now come.to the very difficult question of deciding whether the nutritional 
functions of a child are satisfactory or otherwise. It may be that the knowledge at 
our disposal at present does not enable us to do this with any degree of certainty. 
I refuse, however, to believe that the problem cannot be solved. There is nothing 
at any rate to be gained by passing over the difficulty. This would but increase the 
present confusion, the only escape from which appears to be in the establishment of 
satisfactory tests of the functional state of the body. Such tests, by providing 
objective evidence, would give the medical officer something tangible with which to 
reinforce or to correct his clinical impressions. Whether a satisfactory assessment 

















anmeoodr,rOaos Se 


Ss = = 


| a 





B) Section of Epidemiology and State Medicine 717 


of the state of nutrition can be obtained by purely physiological methods remains 
to be discovered, but it would be presumptuous in the present state of knowledge to 
attempt to do more than to set up tests which would check the accuracy of clinical 
observations. 

Simplicity and ease of performance are essential if functional tests are to serve 
any practical purpose. There are, of course, numerous physiological methods by 
which the efficiency of the different functions may be assessed, but the complexity 
of most of these prohibits their general use in school clinics. It is not necessary 
that the methods employed should give detailed information about particular 
functions. They should, on the other hand, be of a general nature so as to provide 
evidence concerning the functional efficiency of the body as a whole. 

According to their relations to the nervous system, human functions can be 
divided into the following categories: (1) Intellectual activities ; (2) voluntary 
movements ; (3) movements carried out just below the plane of consciousness, 
i.e. the postural and coérdinating reflexes mediated by proprioceptive and labyrinthine 
impressions, and (4) functions regulated by the autonomic nervous system. 

Intellectual assessment belongs more to the school-teacher than to the medical 
officer, unless he is a specialist in psychology. The information obtained from the 
teacher, however, is often of very great assistance in determining the state of health of 
the child. Voluntary movements can be assessed by some form of physical 
efliciency test, but in the choice of muscles to be examined it is necessary to 
exclude those liable to be specially developed in some children, e.g. the musculature 
of the limbs. The muscles which would seem to serve the purpose best are those 
brought into play by the lumbar pull. On my suggestion several medical officers 
throughout the country are at present testing the lumbar pulls of school children by 
means of a special dynamometer. Obviously the amount of pull has to be related 
to the bulk of the body. Since the weight is the best index of the mass of muscle, 
the relationship between the pull and the body-weight is being determined in the 
first instance. It may be, however, that some other relationship, such as weight and 
height combined, or body surface, will have to be taken into account. Cathcart [4] 
has found that the ratio, Pull in lb./Weight in lb. is reasonably constant in 
healthy people of the same age. In 100 boys, aged 124 to 16%, whom I tested at 


an English public school y was equal to 2-36, the variations being within 


10%, which is a very satisfactory measure of agreement for biological measurements of 
this kind[5). It is too early yet to say anything definite about the results obtained, 
but I am hopeful that the test will prove of some assistance to medical officers for 
determining the state of nutrition of school children. The method is, of course, 
limited in its application to children from about 8 years upwards. 

In regard to the proprioceptive reflexes, I am having tests carried out by means 
of a modification of Romberg’s test. A number of children are made to stand at 
attention with the eyes closed. Normal children can stand steadily, without dis- 
comfort or evidence of gross instability, for twenty minutes or more, but fifteen 
minutes is long enough for the test, as most of the unfit children break down inside 
ten minutes. By this method the tone of the muscles of the lower limbs and the 
circulation are also tested, since the return of blood from the dependent parts to the 
heart depends on the state of muscular tone. 

I have not yet been able to discover suitable tests for the efficiency of the 
involuntary functions. Such tests would be of great value, since these functions 
are little influenced by the mentality of the individual. There is here a wide field 
for research. Within recent years Géthlin [6] in Norway has described a capillary 
resistance test which he asserts will make it possible to detect scurvy before sym- 
ptoms appear. These claims have been recently disputed by Green in U.S.A.[7]. 
On the other hand, the method of Jeans and Zentmire [8] for determining vitamin-A 
deficiency has been favourably commented on. Unfortunately, the method in its 
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present form is much too complex for use in clinics. The same criticism applies to 
the lysozyme test for vitamin-A deficiency discovered by G. M. Findlay [9], and 
recently commented on favourably by German workers [10]. 

There is an urgent need to-day for investigations directed towards the establish- 
ment of methods which would enable us to obtain scientific evidence of functional 
derangement before organic change sets in. This is a task well worthy of the 
highest endeavour of those engaged in preventive medicine, for a successful result 
would make prevention in the true sense possible in very many conditions in which 
curative measures are the rule at present. This subject has attracted very few 
investigators since MacKenzie pointed out its great importance for progress in 
scientific medicine. The reason is doubtless largely due to the great difficulties of 
the subject and to the uncertainty of success. A rapidly advancing science is 
always popular; the halo of the pioneers lights up many unworthy and undeserving 
disciples. 

In addition to the study of function, the condition of the blood should also be 
examined. The only test I know of which can conveniently be carried out in clinics 
is the estimation of hemoglobin. Unfortunately, we know too little about the 
normal variations of haemoglobin in children to appreciate the significance of 
departures from the normal level as found in adults. There is an urgent need for 
research to establish normal standards for the haemoglobin content of the blood 
throughout the period of growth. It would, therefore, be unwise in the present state 
of knowledge to regard anzmia in children as nutritional in origin without dietary 
evidence pointing in the same direction. There are other causes of anzwmia besides 
dietary deficiency. One which must be mentioned is inadequate sleep, that too 
common cause of ill-health in children. The effects of insufficient sleep, although 
mainly concerned with metabolic functions, must be regarded as secondary mal- 
nutrition since they are not preventable by diet, however perfect. I know of only 
one blood constituent the level of which gives pre-symptomatic indication of 
disordered metabolism, that is the phosphatase content. It has been shown that 
abnormally high phosphatase levels, even without clinical evidence, are an indication 
of impending breakdown in metabolism of calcium and phosphorus [11]. The 
amounts of blood required for this test are, unfortunately, too large for the test to be 
feasible in clinics. A simplified modification of it would be of very great benefit. 

It should be emphasized in conclusion, since the aim of the Public Health Services 
is the promotion of health, that it is not so much ability to detect diseased states 
that should be required of the medical officer, as ability to ascertain the normality of 
the individual. If we are to derive the greatest measure of benefit from the Public 
Health Services, the final training of the prospective medical officer should be 
directed so as to enable him to recognize, so far as available knowledge permits, 
the characteristics of the healthy body. His work will then become, as it should 
be, more and more physiological in scope and direction. This has already been 
recognized to some extent in the present curriculum for the Diploma in Public 
Health. 
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Dr. J. G. Woolham said that most people had a concept of perfection of 
bodily appearance which they associated with the consumption of good and sufficient 
food, adequate exercise and other favourable conditions of life. Some considered 
that good bodily appearance connoted quality of body also and were content to judge 
people by their appearance. Many of the assessments made after this fashion might 
be correct but, since an individual's conception of perfect bodily appearance depended 
on his past experience, disagreement between different observers was inevitable. 
The art of medicine was therefore not adequate to the task of making a true 
evaluation of the nutritional state in all cases. 

It must not be assumed that functional ability was always proportionate to 
anatomical development. Children were to be found who were easily tired by 
lessons and games in schools. These children would commence well but were soon 
fatigued, though their anatomical development was good and there was no evidence 
of lesions found at clinical examinations. They were comparable with a motor-car 
which, though fashioned to a standard like its fellows, could not give an equal 
performance. 

It was reasonable to say that when an assessment of the state of nutrition was 
made, measures of the ability to make physiological adjustments, which were 
indications of the functional efficiency of the body, should always be taken into 
account. Measures of anatomical proportion presented no special difficulty, so the 
problem to be faced was that of finding reliable tests of physiological adjustability. 
It was suggested that this adjustability depended on: (1) The condilion of the 
vegetative systems; and (2) the condition of the voluntary neuromuscular system. 

It was probable that the vegetative systems were the more important, for the 
voluntary neuromuscular system could not function properly if the vegetative 
system was abnormal. Concerted adjustments in all systems were necessary for 
efficient activity of the body. No single test could therefore be considered as 
testing one function only: it tested the “ efficiency in combination ” of the functions 
involved {1}. It would appear that an extensive examination could be made by a 
few well-chosen physiological tests. 

One method of testing the reliability of an assessment was to make an 
examination of the distribution, as to number, of the persons in the different grades 
of the assessment, when a random sample of cases had been examined, in order to 
observe whether or not the number in each grade was in accordance with the laws 
of probability. This method was based on the probability, which was almost a 
certainty, that if a large collection of persons was assessed accurately, the number 
of persons in each grade of the assessment would be proportionate to the size of the 
areas, corresponding to the grades, marked out under a normal frequency distribution 
curve. Many human measures were found to be distributed according to a normal 
frequency distribution. For examples: vital capacity, height, intelligence [2], and 
the percentage measures of hemoglobin in school children found during recent work 
done in Manchester [3]. 

The method of assessment, which he had adapted, had shown measures that 
were distributed in close accordance with the distribution of measures under a 
normal frequency curve and, because of this accordance, it was assumed that the 
method was a good one. It was interesting to note that Keith’s distribution [4] of 
numbers, in the grading of a population, was similar to a normal frequency 
distribution. 

Three random samples of schoolboys were examined: R.S. (A), R.S.(B), and 
R.S.(C). Random sample (A) was obtained from ordinary elementary schoolboys 
in attendance at a school situated one mile from the centre of Manchester. R.S. (B) 
was obtained from “ ailing’’ boys,’ some of whom had recovered sufficiently to be 
“ discharged’ from medical supervision and were in attendance at school. R.S. (C) 
was obtained from boys attending a secondary school situated in the country. 
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All these boys were tested in the same manner, the measurements and tests being as 
follows :— 


(1) The vital capacity measured in c.c., the best of five trials (V.C.). 
(2) The weight of the unclothed body in grammes (W.). 

(3) The weight of the unclothed body in kilogrammes (W.1). 

(4) The standard weight of the naked body, in kilogrammes (W.2). 
(5) The sitting height or stem length in cm. (L.). 

(6) The chest girth, at nipple level, in em. (Ch.). 

(7) The expiratory pressure, in mm. of Hg (Pr.). 

(8) The persistence of fatigue ; time in seconds (Per.). 

(9) The breath-holding time, in seconds (Br.). 


The standard weight of boys and girls, aged 7 to 13 years, inclusive, was 
calculated from the formula :— 


Males { Measures in em. Ch.” X L. X 0:000106 = standard weight in kilos. 
” » » Ch.2 x L. X 0-000233 = standard weight in lb. 

Females | Measures in em. Ch.? X L. X 0-000112 = standard weight in kilos. 
( ” » x» Ch2 X L. X 0-000246 = standard weight in lb. 


This standard weight was approximately that which a child should be for his 
volume or, in other words, size. The volume of a child varied, approximately, 


2 
as of (=) x L., and when this, simplified, was multiplied by a factor, the standard 


weight was produced. This standard weight was almost in agreement with the 
weight, the average of the weights for chest girth and sitting height, taken from 
Dreyer’s tables [5]. 

All the above data could be obtained, and all the calculations necessary to make 
an assessment could be performed, in about twenty minutes by the use of graphs and 
a slide-rule. The making of an assessment was not so formidable as it appeared. 


The data from the measurements and tests given were combined in formule 1 and 3. 


FORMULA 1. 


(V.C.)? 
= = ; = Dreyer Product 
r/ 1+ (%5™) x L?x We (Lancet, Oct. 9, 1920). 


FORMULA 2. 


J/ Pr. X Per.? X< Br. 


52,000 = Flack Product, for adults 


(Lancet, Oct. 9, 1920) 


FORMULA 3. 


/ Pr. X Per. X Br. 

——— 1607 = Flack Product 
1 000 A 1-807 ) 
? x (Age ee) (Males, aged 9 to 19 years). 


In formula 1 the first factor in the denominator corrected for abnormal weight. 
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The products from formule 1 and 8 were plotted on a special graph, fig. 1. Formule 1 
and 2 were devised by Heald and Thomson [6], but formula 3 was devised by me to replace 
formula 2 because of the unsuitability of the latter for schoolboys. 

Heald and Thomson found, after plotting on the graph the products obtained by using 
the data from R.A.F. candidates, that the rectangular hyperbola, which passed through the 
point marked 0-6 on the graph, was the one which separated the “fit’’ from the “ unfit” 
and that the candidates in these two grades were the same persons, with few exceptions, 
who had been classed “ fit” and “ unfit” as the result of clinical examinations [6]. 





FLACK PROOUCTS. 


2 


- or on o. 


DREYER PRODUCTS 
Fig. 1. 


In fig. 1 was shown the graph on which the products of formule 1 and 3 were plotted. 
These products were obtained from the data of R.S. (A), and there were eighty-one schoolboys 
represented by the points between the several hyperbole. The areas between the hyperbole 
represented the grades of the assessment and, counting upwards from the worst grade, the 
number of points in each area was — 0 --1—8—18—29-18-—5-—2. These figures were given 
at the right side of the graph and should be very particularly noticed. They were shown again 
in the histogram, fig. 2. Under the two curves, fig. 2 and fig. 3, were shown two similar 
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distributions of numbers. Fig. 2 showed the distribution of the eighty-one schoolboys, 
R.S. (A), over the grades of an assessment. 

Fig. 3 showed the distribution of eighty-one measures over seven areas under a normal 
frequency curve. The number in each of the seven areas had been calculated from the size 
of the area under the curve. 

Regarding the corresponding areas, under the curves in figs. 2 and 3, it would be seen 
how closely alike they were and this was shown by the corresponding numbers under the two 
curves. That is, one set of numbers, representing schoolboys as they were scattered over 
the seven grades of an assessment made by formule and a graph, was in close accordance 
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with a set of numbers showing a distribution of measures which were produced by the 
operation of chance. 

It would appear, because of the similarity of the numbers grouped in the corresponding 
areas, fig. 2 and fig. 3, that, in the case of the boys also, the number of measures in each 
grade was the result of chance influences. The different effects of feeding, environment, 
heredity, disease, race, &c., were chance influences, and because of these it would be expected 
that a random sample, such as R.S. (A), would be grouped into grades according to a normal 
frequency distribution. Might not this manner of grouping be taken as good evidence of 
the validity of the method of assessment? In Table I were shown the numbers in the 
different grades of the assessment of the several samples of schoolboys. 


TABLE I. 
Grades 0 1 2s 4 5 STs ?F BB 
Normal frequency distribution — 1 65 19 31 19 5 1 —~—~ — — — =8l 
2 in ise - — 1 8 18 29918 6 2—- — — — =8l 
R.S. (B) re 1 9 18 24114 3838 31-—- — — ol 
R.S. (C) ome as ave — — 2 9 18 18 14 9 6 — 8 2 =8l 
Keith’s [4] distribution - 2 6 146 3816 62-—-—-— — =8l 
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The Grade No. 4, Table I, was the average grade of the ordinary elementary schoolboy, 
and, if this grade was taken as the average grade for the other samples, ailing boys, R.S. (B) 
and secondary schoolboys R.S. (C), then Table II showed the percentages below and above 
and in the average grade of the three samples. These figures emphasized the shift of the 
R.S.(B) towards the poorer grades and the shift of the R.S.(C) towards the better grades, 
which could be seen also in Table I. 

Table II showed the percentage distribution of the three samples. 


TABLE II 


Below normal Average or normal Above normal 
R.S. (A.) ons 33-3% coe 35 -8%, _ 80-9% 
R.S. (B.) ee 64-2%, a 18-5% ove 22-2%, 
R.S. (C.) eas 13-2% ove 22-6%, ove 64-2% 


The method of assessment which he had outlined might be regarded as a means 
of sorting boys into grades of different quality. It could not be claimed that the 
amount and kind of food taken by a child, and these alone, determined his place on 
a scale of nutrition. It was not possible, at present, to separate the influence of 
food from the many other influences at work in the making of a child and of his 
qualities, nor could it be claimed that the place of each of the 81 boys on the scale 
of assessment was due only to the effect of his nourishment however true it might 
be that food was a large determining factor of bodily physique. 

t might be said that boys with great functional ability, who were placed in the 
higher grades, had a large factor of safety. In building a structure, provision was 
made for very much more stress than it would be expected ordinarily to bear. Simi- 
larly, in the human structure, there was usually provision for much more functional 
activity than was needed for the ordinary tasks of life. This reserve of function 
which the body might draw on might be compared to the factor of safety of a 
mechanical structure. 

A person might appear better than he really was and be comparable with a weak 
structure that seemed to be as good as a strong one until it was assailed by wind 
and flood. The true state of such an individual could be ascertained only by 
suitable tests of efficiency. If comparative disuse of functions brought about by 
insufficient and poor food, loss of sleep, and inadequate exercise caused inefficiency 
it would be shown by the grade in which a subject was placed. 

A person might be regarded as “ potentially fit” if, by correct treatment, he 
regained his status. The problem of a C3 element in the population was not 
connected with the part of the element that was potentially fit but with the part 
that was permanently damaged. 

There were many children who, functionally poor before puberty, remained 
functionally poor, though at puberty they put on weight and changed their appear- 
ance so much for the better that they appeared to be “ well nourished.” 

In conclusion, attention might be drawn to the confusion and irritation which 
arose when children who were receiving proper food and attention, were called “ mal- 
nourished’ or “ undernourished.” In order to avoid ambiguity, a new word could 
be used to describe the state of good development and functional efficiency of the 
body. The word “ herculism’’ seemed to be suitable. 
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Dr. R. H. Simpson said that the problem under discussion should be tackled 
on broad lines. Nutrition had been defined as the process, or rather, the assemblage 
of processes, concerned in the maintenance and repair of the living body as a whole, 
and it was by considering the living body as a whole that one could most readily 
determine whether these processes were proceeding normally or not. As Sir George 
Newman had put it, “ sound nutrition is the total well-being of the human body and 
the normal functioning of all its parts.’’ Malnutrition was the opposite. 

He (the speaker) thought that these terms “nutrition” and “ malnutrition ”’ 
were apt to be confusing. People sometimes asked what degree of impairment 
constituted malnutrition, and whether they were to include under that heading 
defects arising from idiopathic, environmental, and pathological causes, or only those 
which could be reasonably attributed to faulty diet. In practice, however, the 
essential point was to determine whether a given child was healthy or not, and one 
could leave questions of wtiology to be investigated later on. The child should be 
considered, not only as a whole, but also as an individual, rather than in relation to 
the average, or to some hypothetical ideal, for it was a commonplace that what was 
normal for one person might well be abnormal for another. 

This seemed to be primarily a task for a physician, and his own experience was 
that with all their faults, clinical methods of assessment were essentially sound, and 
that in competent hands they yielded results which were reasonably comparable 
with each other. He had had the opportunity of comparing notes with a good 
many school doctors, and he had to confess that, he had been struck by the general 
uniformity of their standards—so long as they limited themselves to the generally- 
accepted clinical criteria. Experience and sound judgment were, of course, necessary 
for success, but, after all, there was nothing very unusual in that, and no one could 
reasonably expect good results from an untrained observer. 

Turning to the examination itself, there were one or two clinical points which 
were familiar enough, but which were perhaps of sufficient importance to be 
mentioned. 

In the first place, there were racial and familial peculiarities for which due 
allowance had to be made. Mothers would sometimes resent the suggestion that 
there was anything wrong with their children. They would say, “he’s thin but he’s 
wiry,” or “he never ails,” and they were often quite right. In cases of doubt, it 
was worth while trying to see the parents and the brothers and sisters. It might 
then be obvious that one was dealing not with a pathological state but with a family 
traii. 

Then there were differences in appearance which depended on sex. Active and 
energetic boys were often thin little creatures in comparison with girls of the same 
age, but this did not necessarily imply that they were any less fit. It was difficult 
sometimes to avoid paying undue attention to mere bulk, which, in itself, was not 
necessarily meritorious. 

The usually accepted clinical criteria were familiar to everyone—the general 
appearance, the complexion, the condition of the skin and muscles, the amount of 
subcutaneous fat and so on. He emphasized the risk in placing too much reliance 
on any one of these alone, and stressed the importance of the general appearance 
as an index of well being. This could often be judged most satisfactorily when 
children were moving about freely at a distance from the observer. He usually tried 
to watch them when they were dressing and undressing or waiting their turn to be 
inspected, and noted particularly whether they were alert and cheerful, or dull and 
listless, as well as their facies, carriage and posture. In this way one could get a 
much better picture of a child than when he was standing in front of one, and was 
perhaps nervous and constrained. The plan was particularly useful in helping to 
pick out the slighter cases of impaired nutrition which were of particular significance 
and were at the same time the most difficult to assess. 
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He spoke with greater diffidence about the more scientific methods of approach, 
but, personally, he had found the usual measurements of height and weight to be 
actively misleading, and he preferred to leave them out of account altogether. There 
was undoubtedly a relationship between weight, or weight for height, and nutrition, 
but he believed the relationship to be so imperfect that single observations were of 
little or no value in the estimation of the condition of individual children, or in 
adjusting the standards of observers. 

The work of Critchley showed how remote might be the association between low weight 
and clinical evidence of malnutrition. Critchley had examined children of stablemen and 
jockeys at Newmarket, and found that nearly half of them were 10% or more below the 
average weight, and that about 60% had a correspondingly low weight : height ratio, although 
only 5% had the appearance of being undernourished. 


As a further illustration he might perhaps quote a comparison which he himself 
had made between the clinical estimates of some 3,000 8-year-old children and their 
height and weight records. 


About 8% of these children had shown clinical signs of impaired nutrition. On 
taking only weight into consideration, and assuming for the purpose of the inquiry that a 
deficit of more than 10% from the mean for children of their age was significant, he had 
found 21% below this standard—nearly three times the clinical estimate of malnutrition. 
Over 80% of this group had been passed as normal on examination, and although, as would 
be expected, the proportion of ill-nourished among them was distinctly higher than in the 
whole population inspected, only half the number picked out by clinical methods were 
included. That is to say, half of these apparently ill-nourished children weighed more than 
the standard selected, and would have escaped notice if this weight had been accepted as the 
criterion. 

The ratio of weight to height gave very similar results. About 13% of the children were 
more than 9% below the mean. Three-quarters of these had been considered to be normal, 
and the remainder, who were clinically subnormal, amounted to only 40% of those who had 
been classed as such on physical examination. A limit of 18% below the mean selected 
only 82 out of the 8,200 children, and among them were only 16 of the 250 who had been 
judged to be ill-nourished on clinical grounds. 


The position seemed to be this: A high figure selected so many children who 
would otherwise be passed as normal that it was useless as a criterion of nutrition, 
while a low limit allowed so many subnormal ones to escape that again it was of no 
value. 

In general, the objections to methods of precision appeared to be that :— 

(1) They took into consideration only a limited number of factors. (2) Com- 
paratively little was known about physiological variations of such things as physical 
measurements, muscle tone, and the like, and (3) one had to take as standards 
figures which were averages, and had a very imperfect relationship to individuals. 

The opinion of a sound physician was still the best guide to the state of 
nutrition ; a better and a simpler substitute for it had yet to be found. 


Dr. J. C. Spence said that although right and proper feeding was one of the 
most important factors affecting the health of the nation, there was a danger that 
application of our knowledge of the subject was being delayed by endless arguments 
about definitions and terms. This was to be noted particularly in the use and 
misuse of the word “ malnutrition.’”” He would like to discard the word altogether, 
but if it was to be retained they must attempt to agree about its meaning. To 
some it meant poor physique, from whatever cause, to others, flabbiness from 
whatever cause, to others, ‘a loss of animal spirits” from whatever cause. One 
public health authority, in defining its causes, had said: “ rickets is well known as 
directly and indirectly contributory to malnutrition.’’ Most of those present would 
surely reverse the process and say that malnutrition was the cause of rickets. This 
was sufficient to reveal the prevailing confusion. Unless and until investigators 
could define its meaning and declare their standards of comparison, it was futile to 
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spend time in estimating the incidence of “ malnutrition” to a degree of accuracy 
involving the use of two places of decimals. If, however, the term was to be 
retained, it should be limited to those states of impaired physique or of ill-health 
due to diet-deficiencies, in fact, to the condition which Dr. Magee called dietetic 
malnutrition. 

When he was asked to assess the nutritional state of an individual he understood 
that he would be required to examine the individual; to determine from this 
examination the state of his physique and health; to find out if he had any of the 
symptoms or signs which indicated that his health or physique was being impaired 
by inadequate or improper diet ; to convince himself that these signs and symptoms, 
if they were present, were not due to processes other than defective diet ; to inquire 
into the diet and estimate its worth or its faults, and in this manner to determine 
the nature of the defect and the means of righting it. This was the method which 
was commonly followed in clinical medicine. It was, for example, the method by 
which the nutritional state would be assessed in a patient with suffering from 
scurvy, or any other nutritional disease. Under such circumstances there might be 
no wasting, no stunting of growth, and no apparent loss of “ animal spirits,” but 
nevertheless the clinical examination would show that the patient was suffering 
from the results of defective nourishment. By clinical examination its severity 
would be assessed, and an inquiry into the diet would reveal the nature of the 
malnutrition. . 

He would suggest, therefore, that one method of investigating the nutritional 
state of a group of people, or of assessing the prevalence of nutritional disorders and 
“malnutrition” should be through careful clinical examination, carried out by 
someone skilled in the diagnosis and differential diagnosis of nutritional diseases, and 
having a knowledge of dietetics and of therapeutic tests. If one desired to go beyond 
this and assess the nutritional state of healthy people free from evident clinical 
defects, he had to admit that this was a problem for which he had no solution. 
Looked at in this light he would regard the effort to determine the incidence of 
malnutrition as an inquiry into the incidence of those physical defects which were 
known to be due to defective diet. This would not reveal the total effects of 
defective diet, but would serve at least as an index of them. 

What equipment, then, was required of those who undertook the assessment of 
nutritional disorders, whether in the practice of medicine or in the Public Health 
services ? 

These requirements could be given under the following headings :— 


(1) A knowledge of “ normal” (i.e. desirable and attainable) standards of physique, 
development, and health, in different age-groups and sections of the people of this country. 

(2) A knowledge and experience of clinical medicine sufficient for the recognition of the 
signs and symptoms of dietary defects and food deficiency diseases, and sufficient for the 
differential diagnosis of other physical defects and diseases. 

(3) A knowledge of dietetics and an experience of dietary surveys. 


For the first of these requirements a good deal of factual information was 
available. Figures and records of height, weight, and growth had accumulated since 
the anthropometric survey of the Royal Society fifty years ago. The time was ripe 
for a re-examination of standards of physique and growth, and if necessary for the 
formulation of new standards which represented what were the desirable and 
attainable levels of physique and growth for the people of this country. He was 
not suggesting that they should encourage breeding for size and bulk; and he knew 
that many factors other than diet would affect these standards, but it should be 
possible in a stable society like theirs with so little miscegenation to know what rate 
of growth might be expected at various ages, or what stature might be hoped for in 
people if they were brought up under ideal nutritive conditions. Hitherto they have 
been satisfied with debased averages for their standards, The information required 
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need not be too elaborate. Height, weight, sitting height, development of teeth, 


‘amount and situation of subcutaneous fat, anatomical development as defined by 


skiagrams of the epiphyses, physiological development as determined by the age of 
pubescence, the state of the blood—these were all affected in varying degrees by diet. 
In setting-up standards of normality which they desired the average citizen to attain, 
they required to know rates of growth and development in addition to static 
standards for the various ages. 

The second requirement was, in brief, a knowledge and experience of clinical 
medicine. Was it too much to ask of those who undertake inquiries into the 
incidence of nutritional disorders or of “ malnutrition” that they should be familiar 
with the signs and symptoms of active, healing, and healed rickets and also of those 
hone diseases which might be mistaken for it; that they should be able to recognize 
the forms of the various deficiency diseases and the dental defects due to faulty diet ; 
that they should be able to differentiate the ansemias due to diet; that they should 
be students of the variations in microbie diseases and of other disorders as they 
affected ill-fed, as compared with well-fed, people? All this was required of them, 
and it was not sufficient that they should collect opinions and impressions of other 
people on the prevalence of defects. This work was clinical medicine and it required 
training and experience in the recognition of diseases. Beyond the limits of these 
well-defined and recognizable dietetic diseases there were yet numerous other 
syndromes or diseases due to faulty diets, which awaited discovery and description— 
fruitful work for clinical study and clinical research. When one compared the 
rapid organization of bacteriological departments and infectious diseases hospitals 
which followed the discovery of the microbic and parasitic causes of disease, one 
marvelled at the slowness to recognize the clinical possibilities which lay in the 
intensive study of improper nutrition as a cause of disease. One looked for a 
response to this from teaching hospitals and universities. If further organization 
for the study of this branch of knowledge took place, there were many examples both 
of the manner in which it should, and of the manner in which it should not, be 
established. If they were to receive the name of “ nutrition centres” he trusted 
that they would be placed in centres of knowledge. 

Of the third requirement, a knowledge of dietetics, a little only need be said. 
If one described this as a knowledge of the composition and preparation of food, it 
was a subject which every student and nurse might readily master. There were 
dangers in making special diplomas for it. The subject-matter was simple and 
ought to be part of the armamentarium of all medical graduates and social workers. 
A special diploma would produce the effect of surrounding it with an aura of 
mystery and making it a province for the specialist, a province which the ordinary 
man or woman might not enter without having gone through elaborate initiation 
rites in the form of examinations. Many doctors, nurses, and social workers lacked 
training in the subject and remained ignorant of its practical importance. An 
experience in dietary surveys and in therapeutic uses of diet would correct this. 
This knowledge of dietetics was necessary for those who would undertake inquiries 
into nutritional problems or into the assessment of nutrition. As such it served as 
an adjunct to the clinical investigation. If, for example, one had a doubtful case of 
scurvy, a survey of the diet which had been recently eaten and the manner in 
which it had been cooked, would probably settle the diagnosis. For this some 
practical experience was necessary. 

This discussion had been arranged mainly for the purpose of helping the central 
and local health authorities to find means of assessing the nutritional faults of the 
people of this country. He suggested that they had not yet sufficient knowledge to 
determine the full total of these faults, but that this might be corrected by further 
clinical research, and that without being able to estimate the total incidence of these 
faults they might get valuable indices of them (a) from an accurate estimate of the 
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incidence of recognized deficiency diseases, and (b) by determining how far short of 
normal (i.e, desirable and attainable) standards of physique and development the 
people of this country fell because of inadequate diet. 


Dr. Robert Hutchison said that there was a good deal of confusion about the 
subject of nutrition. Good physique and good nutrition, for instance, were not the 
same thing, and there was no merit in either height or weight as such. Nor was 
nutrition necessarily a matter of diet only; much of existing malnutrition was 
secondary and due to such causes as overstrain at school. He had always held that 
malnutrition was essentially a clinical conception, to be gauged not merely by 
weight, but by the state of the skin, the lustre of the hair, the appearance of the 
eyes, the colour of the mucous membranes, and the alertness and attitude of the 
child. He would rather trust to such indications than to the complicated methods 
described by Dr. Woolham. At the same time, it would be useful if there were 
some method of telling when a child was suffering from the slighter degrees of 
vitamin-deficiency of which there was so much talk. 


Dr. J. Alison Glover said he supported Dr. Simpson’s view that assessment 
by clinical methods by an experienced physician gave fairly consistent results. He 
showed diagrams illustrating the classification of groups of boys aged 9 to 13 years 
into four classes, “A” those with excellent nutrition, “B” normal, “C” slightly 
subnormal and “D” bad. The groups examined consisted of (1) boys in wealthy 
preparatory schools of the south coast ; (2) boys in a central elementary school in 
a prosperous town ; (3) boys in a public elementary (unselectéd) school in a poor 
district in a prosperous area, and (4) boys in poor schools in a depressed area. He 
emphasized the significance of the proportion of the “ A” class, and thought that 
the growth possibilities of English children should be explored further. 

Dr. Glover also showed diagrams illustrating year by year of age separately the 
nutrition of boys and girls in poor schools in depressed areas. These diagrams 
suggested that there might be two periods of extra strain upon nutrition, one 6 to 
7 years, and the other about puberty, beginning with the girls about 10 years, and 
with the boys about 12. 


Dr. F. C. Shrubsall said he agreed that the best method of assessment was 
clinical observation, but it was useful to check the results from measurements, 
especially as these could, if necessary, be used in presenting evidence of inquiries to 
lay committees. The method was also useful in a large service as a guide to the 
assessments of different medical officers. 

Methods of measurement had been used in English schools since the eighteen- 
seventies and some of the earlier results had appeared in the reports of the British 
Association. 

In London the simple ratio of weight to height had been-found to vary too much 
with age to be of much help. 


The ponderal index devised by Prof. Livi had been more useful and varied little with age 

and racial constitution between the ordinary school ages of 8 and 14, 
8 
The index = 100 1” weight 
stature 

Indices in a group of London children varied from’ 1-9 to 2-6, figures of 1-9 and 2 0 were 
suggestive of poor nutrition while an index of 2-1 merited further inquiry. 

Comparing the results of this with a clinical classification into five groups, it was found 
that all cases with the lower indices fell in the clinical groups 5 or 4, i.e. poor, and that a 
majority of 2-1 fell in group 4. 
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(The clinical definitions of group 4 = very poor muscular development with a fair amount 
of subcutaneous fat or moderate muscularity and little or no subcutaneous fat. Group 5 = 
very poor muscular development and little or no subcutaneous fat.) 

Another index of value was that of Oppenheim who compared the girth of the empty 
chest with the maximum girth of the relaxed right arm. 

_Arm x 100 


Index = Cheat 


He found the index independent of age and of average value of 29. An index under 
26 indicated very poor nutrition. 


Malnutrition might as often be due to habits of feeding as to ill-health or 
defective diet-supply, this might affect observations on extra feeding in school as, 
should a supply of, say, milk lead to a refusal or diminished appetite for dinner, the 
effects might not be those hopefully anticipated. Monotony in diet was a cause of 
some loss of appetite and so of refusal of food actually available. 


Dr. Lindsey Batten said that the word “ malnutrition ” was a deplorable word, 
which, unless it could be further defined, would get out of hand and cause much 
trouble and confusion. He did not believe that it was possible to tell by ordinary 
examination whether, in a given case, the phenomena of malnutrition arose from 
dietetic, environmental, pathological, or constitutional causes. The end-result might 
be identical. It had been suggested that malnutrition should be classified as primary 
or secondary, but he could not see that one kind was any more primary than another. 
The malnutrition was secondary, whether due to diet, environment or disease. 

He therefore suggested that the right classification was “ dietetic’ and “ non- 
dietetic,” the latter group being further subdivided ad libitum. If this could be 
agreed upon, the word would do much less harm. 
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Section of Dermatology 


President—HENRY MACCORMAC, C.B.E., M.D. 


[January 17, 1935] 


Darwinic Blotchy Flushing over Neck and Upper Thorax in an Elderly 
Woman with High Blood-pressure.—F. PARKES WEBER, M.D. 


This is a characteristic example of the now well-known type of blotchy red 
flushing over the neck and upper thorax, discussed by Charles Darwin (“The 
Expression of the Emotions,’ 1872), and amongst others by Harry Campbell, in his 
book on “ Flushing and Morbid Blushing,” 1890. The patient is a moderately fat 
Russian (not Jewish) woman (Mrs. C. F.), aged 62, who has permanent high blood- 
pressure (brachial systolic, over 200 mm. Hg) and who came under treatment for a 
swelling in the right parotid region (which has been removed elsewhere by radium 
treatment). 


The blotchy red flushing (which does not seem to bother her) occurs always on 
the least mental excitement and is, of course, accompanied by a feeling of heat in 
the parts in question. It extends over the whole of the neck, shoulders and upper 
thorax, from the lower borders of the hairy scalp and lower jaw to the spines of the 
scapule and (in front) to the fifth ribs. It also spreads over the ears and the sides 
of the face (very slightly) and down the outer part of the upper arms and between 
the scapule on the back. Over a great part of the area involved the blotchy 
redness becomes confluent. When the patient is left alone and the excitement 
ceases, the redness gradually fades in ten or fifteen minutes. This Darwinic type of 
flushing in the patient’s case seems to have commenced after her menopause (1919), 
when she was 47 years old. Before that time—at all events as a girl—she was 
subject, like most other girls, to ordinary blushing of the face. 


It would be interesting to know in what proportion of women with this type of 
flushing there is high blood-pressure. The patient was married in 1904, but has 
never been pregnant. Her blood-serum gives a negative Wassermann reaction, but 
positive Meinicke (Triibung and Klarung) reactions. 


This case may be contrasted with that of a young unmarried woman (I. W.), 
aged 22, at present under observation for typical migraine, to which she has been 
subject from the age of 10. Her ordinary facial blushing has always been of 
somewhat blotchy distribution. But since the summer of 1934, when she is excited 
and under observation, red blotches are apt to appear on both her upper arms, 
notably at the back just above the olecranon. Brachial blood-pressure (January 10, 
1935) : 120/68 mm. Hg. 
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Pityriasis Rosea (? Modified by Injections of Gold).—H. W. Barer, 
M.B. 


C. W., male, aged 53, was referred to me by Dr. Howitt. On account of 
rheumatism, he had had nine injections of gold—with great benefit. The eruption 
appeared three weeks ago. Three types of lesion are present: (1) On the presternal 
and interscapular regions are grouped papules covered with greasy scales; these I 
regard as seborrheic dermatitis. (2) On the trunk, particularly on the flanks and 
lower abdomen, in the groins and on the thighs, are oval and circular patches, with 
a “streamline” distribution, pink at the periphery, with fawn-coloured centres, 
some of which have an intervening collarette of scales; these I consider to be 
pityriasis rosea. (3) On the legs below the knees are large eczematoid patches 
which are purpuric; I think it possible that the gold injections are responsible for 
this purpuric element. 

A differential white corpuscle count (Dr. Waterfield) showed a marked increase 
of eosinophils (15%) and basophils (4%). The blood-platelet count was normal. 

It will be agreed that the eruption on the presternal and interscapular regions is 
seborrhaic dermatitis, but as regards the remainder opinions may differ as to whether 
it is a toxic eruption, caused by the gold and simulating pityriasis rosea, or whether 
it is pityriasis rosea, modified, perhaps, by the gold. 


Discussion.—Dr. I. MUENDE said that during the last summer he had seen a case for 
Dr. Brain, the skin condition in which he thought was pityriasis rosea with a herald patch. 
That patient had been taking a gold preparation on account of rheumatism, and the skin 
condition, which persisted, proved to be a toxic gold eruption simulating pityriasis rosea 
fairly closely. 


Dr. L. FORMAN said that, although the eruption was extensive, only one very small 
papule was typical of pityriasis rosea. He thought it was a toxic gold eruption, and that 
the purpura was secondary to the gold. Cases of purpuric eruption following the giving of 
gold injections had been described, the patients subsequently developing a complete absence 
of thrombocytes. Some of those patients had died; some recovered after a serious illness. 
The present patient’s thrombocytes were normal. 


Dr. R. T. BRAIN said that the patient mentioned by Dr. Muende was being treated for 
rheumatism with solganol B, and developed an eruption on the trunk which looked like’ 
pityriasis rosea, except that it was more purple, and some of the lesions purpuric. He had 
not seen such an eruption following the injection of a heavy metal. Like pityriasis rosea it 
was limited to the trunk and the neighbouring parts of the limbs, but the colour of the 
lesions was atypical. ° 


Dr. H. SEMON said that he thought the whole condition in this case could be attributed 
to the gold. He had seen other cases closely simulating pityriasis rosea due to gold. The 
position on the sternal and infrascapular regions suggested a lighting-up of seborrhea. 


Dr. BARBER (in reply) said he thought the eruption in the presternal and scapular region 
was seborrheic dermatitis ; but the patches on the lower abdomen, particularly near the right 
groin, were typical of pityriasis rosea. 


Pityriasis Rosea.—H. W. BARBER, M.B. 


W. S., male, aged 47. The eruption has been present for four weeks. It began 
near the right ear, whence it spread over the face and neck. Later the body and 
limbs became affected. The patient has not been taking any drugs or medicines. 

On the face and neck are scaly eczematoid patches with some serous oozing. On 
the body and limbs is a widespread eruption which, when I first saw him, appeared 
to be erythema multiforme. At his second visit, however, although raised 
erythematous lesions were still present, some resembled those of pityriasis rosea and 
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had developed the characteristic collarette of scales between the periphery and central 
portions. 

If the eruption is pityriasis rosea it is very atypical, both as regards the facial 
patches and the urticated erythematous lesions. 


Dr. H. SEMON said that he wondered whether the original herald patch was in the 
post-aural position, and from that focus had gradually spread to the trunk. He had been 
struck of late by the number of variations from the typical disease, which he had seen 
both in hospital and in private practice. 


Pityriasis Rubra Pilaris——J. T. Incram, M.D. 


H.H. Male, aged 39. 

April 1934: Suffered from “shingles.” Later developed “white patches” on 
chest, now marked by the clear islands of the skin. 

June 1934: Began to have soreness and cracking about the heels and the 
hands, and within two weeks the present generalized pityriasis rubra pilaris had 
developed. 

The case shows the characteristic features of pityriasis rubra pilaris, particularly 
in colour and distribution, in greyish, powdery hyperkeratosis of scalp and face and 
fissured hyperkeratosis of palms and soles, in the follicular keratosis present and 
the characteristic islands of normal skin. Mantoux 1: 1,000, slightly positive. 
Skiagram of chest negative. 

As is customary, there was no obvious cause for the outbreak of the eruption in 
a man otherwise fit, though previously subject to a condition of dry skin and showing 
little sweating. 

This affection is rare and would appear to be askin reaction rather than a 
disease, from the manner of onset, the course, the absence of constitutional 
disturbance and the suggestion of a relationship to such other skin reactions as lupus 
erythematosus and certain cases of psoriasis and lichen planus. 

I have not found quinine, arsenic, or other forms of internal treatment, of any 
value, and local measures such as mercury, salicylic acid, tar, ultra-violet light and 
X-rays, all of which I have tried, never assist, and sometimes hinder, recovery. Rest 
and calamine liniment have been least harmful in my experience. 

I propose to try gold therapy in this case, because a generalized fixed type of lupus 
erythematosus seems to me to be the nearest approach to pityriasis rubra pilaris we 
know. ‘Two years ago I prescribed a course of gold treatment in a case of pityriasis 
rubra pilaris exactly resembling that now shown. The patient, a butcher, aged 33, 
showed no improvement until four or five months after the end of the course of 
treatment, so there was probably no connexion. He is not yet free from eruption, 
but is greatly improved. 

In two female patients, aged respectively 40 and 42, the condition was less 
severe and cleared up in from three to six months under rest and gold-treatment. 

I have found gold the only effective remedy in those rare cases of psoriasis which 
closely resemble pityriasis rubra pilaris and are so completely resistant to ordinary 
treatment. 


Dr. TwistoN DAVIES said that he had had two cases of pityriasis rubra pilaris 
both in children aged about 14 years, a boy and a girl, who had appeared to him 
to respond in a remarkable way to gold. Both children had enlarged and septic tonsils 
removed before any other treatment was instituted, and both gave a negative Mantoux 
reaction. In the case of the girl the fourth injection of 0-375 gr. krysolgan was followed 
by disappearance of three-quarters of the eruption. Treatment was discontinued and at the 
end of a month a relapse took place. Three more injections of 0-375 gr. were given, and a 
month after the last one the child was entirely free from the eruption, and was only suffering 
inconvenience from thickened and distorted nails. In the case of the boy three-quarters of 
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the eruption had disappeared after one injection of 0-375 gr. and four of 0-75. As his home 
was at some distance treatment was discontinued at this point and has never had to be 
resumed, the improvement continuing steadily. Six months later there were faint indications 
of the disease on both forearms. A point noticed in both these cases during the course of 
treatment was an excessive vascular instability of the skin ; this disappeared after treatment 
was discontinued. 


Autophytic Dermatitis.—H. MacCormac, C.B.E., M.D. (President). 


The patient, a hospital nurse, aged 34, developed a fibroma over the right deltoid 
region two years ago. It was removed, recurred a year later, and was again removed. 
The removal was followed by “ erysipelas’”’ which was not apparently accompanied 
by general symptoms ; since then swellings of the arm have been noticed. When seen 
six days ago there was an extensive lozenge-shaped area of erythema over the right 
upper arm, with sharply demarcated edges and abrupt angles. The lower margins 
were swollen. As this condition did not seem to conform to any recognized skin 
disease I suspected its autophytic nature. The patient’s demeanour, her exaggerated 
knee-jerks, the development of the factitious eruption on an area to which attention 
had been directed by the fibroma, and the fact that she is ambidextrous, are all in 
favour of this diagnosis. 

I believe these self-inflicted skin lesions are of considerable importance, are not 
very uncommon, and are often wrongly diagnosed. Two days ago a patient was 
brought to me who had been in my ward some time previously with a self-inflicted 
eruption on the hand which had been diagnosed as lupus; one of her fingers had 
been amputated. In the ward, the ulceration healed almost entirely but she 
discharged herself before complete healing. That was two years ago and when I 
saw her recently I was told that in the interval she had claimed compensation for 
lupus contracted in her work and had been awarded substantial damages. She has 
now hysterical contracture of the fingers but there is no ulceration or disease of the 
skin of the hand. On the legs there are self-inflicted ulcers. I am confident that 
she never had lupus and this opinion is confirmed by a biopsy made when she was 
previously in my ward. 


Discussion—Dr. H. SEMON suggested that such cases should be referred to a psycho- 
analyst; he had received help in this way in several instances. 


Dr. G. B. DOWLING said that in these cases much must depend on the character of the 
patient. Those who had little character usually showed the lack in their physiognomy; he 
had at once noticed the present patient’s apathetic demeanour and regarded it as a discouraging 
sign. One should be cautious however about placing all such cases into the hands of the 
psycho-analyst, as to do so gave the impression that something was mentally wrong. He had 
had a case about four years ago, ina Jewish girl aged 15, who had a severe artefact. He talked 
to her for about twenty minutes himself without attempting to extract a confession from her, 
and obtained the coéperation of a married sister with whom she was living, The sister, who 
was both sympathetic and intelligent, went into the girl’s troubles fully at home and with a 
completely successful result. Six months ago he wrote asking about the patient and was 
informed that she was happy and that there had been no further trouble. 


Dr. ELIZABETH HuNT said she frequently met with cases of this kind in girls in their 
teens. She did not send all such cases to a psychiatrist; she selected them. She tried 
talking to the mother and securing her coéperation. Often these girls scratched themselves 
in their sleep and were nail-biters. When no codperation was forthcoming she agreed it 
might be best to send the case to a psychiatrist. But such cases were not confined to females; 
the worst cases she had seen were men; one had his arm amputated. 


Dr. L. FORMAN said that there were two classes of artefact patients: those whom one 
could persuade that they were causing the condition themselves, and those on whom such 
persuasive efforts had no effect. There were persons who denied having anything to do 
with the condition, yet were interfering with it all the time, under one’s eyes. 
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Dr. F. PARKES WEBER wondered what was the position of the psycho-analyst, if called 
to give evidence in a law court, when damages were being claimed for his patient, who was 
(as he had discovered) only suffering from self-inflicted injuries. 


Dr. J. T. INGRAM said he did not think any patient should be bullied out of an artefact 
dermatitis; the artefact might be cured in that way, but some other psychological disturb- 
ance would follow. No patient should be labelled mad or beyond the reach of psychotherapy. 
He had known surgeons speak of patients as being stark mad, when they were only suffering 
from a toxic psychosis due to an infected antrum. 


? Parapsoriasis : Case for Diagnosis ——HuGu Gorpon, M.R.C.P. 


This patient, a child, aged 8 years, had scarlet fever two months ago. These 
lesions have been present for a month. They were at first somewhat of the nature 
of pityriasis rosea, and roughly of the same distribution. Marked wrinkling of the 
skin, however, is to be noted in the centre of the early lesions; this peels off, 
leaving a shiny, rather glazed surface, with branny desquamation at the edges. 
The lesions are, at the moment, partly confluent round the hips. No subjective 
symptoms are complained of. 


Dr. R. T. BRAIN said this reminded him of a case which he had shown at the last meeting 
of the Section,' and in which the condition was thought to be parapsoriasis or pityriasis 
lichenoides chronica—although Dr. Muende had suggested that the diagnosis might be 
pityriasis rosea, which it did resemble, except that it was almost confluent on the neck. 
A week later the eruption had almost disappeared which supported the last-named diagnosis 
and indicated the difficulty of recognizing atypical cases of pityriasis rosea. 


Lichen Scrofulosorum and Verrucose Tuberculide.—HuGnH Gorpon, 
M.R.C.P. 


This patient, a boy, aged 8 years, injured his left leg at about the middle of the 
shin while playing on the recreation-ground eighteen months ago, and a graze 
resulted. According to the history, this did not heal, and spots appeared on the 
site of the injury, spreading up and down the leg in a linear distribution. 

When first seen, a month ago, the lesions on the leg were strikingly 
suggestive of a linear nevus. There extended—from just below the knee to the 
inner side of the big toe—grouped papules which were definitely verrucose along 
the border of the foot, but on the shin had assumed rather a fleshy granulomatous 
appearance. These lesions were said to have occurred fairly rapidly—within two 
months of the original injury—and to have been unchanged in appearance for 
about sixteen months. Slight irritation was complained of. 

On examination.—The boy appears to be in perfectly normal health, with the 
exception of a rash on the trunk, which has the appearance of lichen scrofulosorum ; 
this has been present for six months. A Mantoux reaction was fully positive in a 
dilution of 1 : 10,000. 

The leg has been covered with an elastoplast bandage for a month with 
considerable improvement. The raw areas in the centre have healed over and a 
definite involution had occurred. A section taken from the leg for microscopic 
examination was reported on by Dr. Klaber as follows :— 


“Epithelium: Shows patchy parakeratosis with absence of the granular layer. 
There is throughout marked acanthosis with downgrowth of rete pegs. 


1 Proceedings, 1935, xxviii, 506 (Sect. Derm., 24). 
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Corium: Shows in one area marked cedema and small round-celled infiltration. 
These processes have also involved nearly the whole of the neighbouring large rete 
peg.” 

Dr. DOWLING said he considered that the condition in the leg was verrucose lichen planus, 
and that that about the body was lichen spinulosus. 


Lymphosarcoma with Metastases in the Skin.—F. LANGMEAD, M.D., and 
G. B. HeaGs, M.D. 


Mr. J.C., aged 54. 

Previous history.—1927: Benign gastric ulcer removed at the Cancer Hospital. 
1930. Increasing lassitude and occasional occipital headache. 

October 1934: Noticed swelling in both pre-auricular regions and later in groins 
and armpits. 

November 1934 : Admitted to St. Mary’s Hospital and found to have large, firm, 
discrete glands, not adherent to the skin, in the neck, axillw, and popliteal spaces. 

Blood-count, 18.10.34: R.B.C. 4,950,000; W.B.C. 9,000; Hb. 92%; C.I. 0°93. 
Differential : Polys. 75% ; lymphos. 14% ; hyals. 9% ; basos. 1% ; eosinos. 1%. 
26.10.34: R.BC. 4,300,000; W.B.C. 3,000; Hb. 74%; C.I. 0°85+. Differential: 
Polys. 77%; lymphos. 138%; hyals. 7%; basos. 2%; eosinos. 1%. Polymorphs. tend 
to be immature, the lymphocytes are large and fully formed. 

Radiological report (30.10.34).—“ No mediastinal shadowing suggestive of 
lymphadenoma.”’ 

Biopsy of cervical gland (17.11.84) (Dr. W. D. Newcomb).—Lymphosarcoma. 
The normal structure of the gland has disappeared and its place has been taken 
by irregularly arranged rapidly proliferating round and oval cells, with a little 
fibrous stroma. The cells vary considerably in size, but some approach the 
small lymphocyte in appearance. Mitotic figures are very numerous. 

28.11.34: Appearance of several small painless nodules in the skin of the gluteal 
and lumbosacral regions. More appeared later in the skin on the front of the 
chest. They are now to be found on the scalp, and the skin of the legs and arms. 

The nodules vary in size from a diameter of 1 mm. to 10 mm.; the colour is at 
first that of the skin overlying them and later, when the nodular character is 
becoming apparent, pink and shining. They are rubbery in consistence and not 
tender to the touch. The distribution does not appear to be specific. 

Microscopic section of cutaneous nodule (5.12.84).—The nodules consist of 
accumulations of small round cells which are hyperchromatic and contain little 
protoplasm. A few are a little larger, but on the whole they are more regular than 
those in the glands. Mitotic figures are less numerous. 

Treatment.—The glands have been treated with X-rays, and after an_ initial 
shrinking are enlarging again. The skin metastases also have been treated with 
X-rays and have regressed; the areas treated were the lumbosacral area and 
anterior aspect of the right shoulder. Only a few of the lesions treated on the 
forehead seemed to be affected. 


? Lichen Scrofulosorum.—L. ForMAN, M.D. 


W. C., male, aged 42. Septicamia two and a half years ago, with “ eczema” 
of legs, followed by non-suppurative effusion into tarso-metatarsal joints (both feet). 
Septic tonsils removed in Guy’s Hospital two years ago. 

Eighteen months ago, generalized rash which peeled freely. Two months ago 
small papules appeared on the hands. 

“He still has an infected left antrum and a septic follicle in the tonsillar 
remnant on the right side” (Mr. W. M. Mollison). 
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The congestion of the conjunctive has been noticed since the septicemia two 
and a half years ago. 

On the backs of the hands and feet are numerous small red papules, capped by a 
horny scale, and numerous tiny scars representing similar lesions, which have 
involuted. On the trunk there are reddish-brown papules, some of which are 
grouped. There is marked congestion of the palpebral conjunctiva. The Mantoux 
reaction strongly positive. Wassermann and Kahn reactions were negative. 
Skiagram of chest negative. No abnormality found on general physical examination. 

Report on microscopical examination.-—-(1) Reddish papule on trunk. Epithelium 
thin with irregular network of rete pegs. Slight parakeratosis. Inflammatory 
exudate in corium mainly in two areas. Infiltrate around the capillaries, epithelial 
cells, lymphocytes and plasma cells. In the section at the bottom of the slide 
the latter collection shows a tendency to a tuberculoid arrangement. 

(2) Small horny papule on back of hand. Over the papule there is a small area 
of parakeratosis. The corium beneath this area very cedematous and disorganized, 
the disorganization involving the deeper layers of the epidermis. There is wide 
dilatation of the capillaries. Some infiltrate around the newly formed capillaries. 
In one area a small collection of cells, with a.few endothelials in the centre. Some 
of the deeper vessels show obliterative endarteritis. 


Discussion.—The PRESIDENT said he thought the condition was an example of angio- 
keratoma. He had been fortunate in seeing a number of these cases with the late 
Dr. Pringle, who was an authority on this disease. The patient showed on the hands 
typical telangiectases over some of which there were characteristic warty formations. The 
lesions on the body might be tuberculides, but this was not inconsistent with a diagnosis of 
angiokeratoma, which was probably, itself, a tuberculide. 


Dr. F. PARKES WEBER said he regarded this as an eruption, and not of the nature of 
angiokeratoma; it was probably due to some toxic or infectious condition, and if a septic 
or a tuberculous focus was present it might be the real cause. The naked-eye appearance 
of the eruption was remarkable, as it was mainly follicular, and many of the lesions were 
associated with capillary hemorrhage; in fact, it could be called a purpuric follicular 
eruption. If his suggestion was right the cutaneous condition might gradually disappear, 
when the septic or other infectious factor was overcome. 


Dr. R. KLABER agreed with Dr. Parkes Weber. The history of sepsis could not be 
ignored, and the absence of any degree of hyperkeratosis in the section made the diagnosis 
of angiokeratoma difficult to sustain. The thickened horny skin over the lesions on the 
fingers might be explained by the presence of deep hemorrhagic vesicles beneath. He 
would label the case as a small-pattern erythema multiforme. 


Dr. FORMAN (in reply) said that septic foci, e.g. tonsils, were capable of causing a shower 
of tuberculides by precipitating a discharge of tubercle bacilli in the blood-stream. He did 
not agree with the suggestion of erythema multiforme. Each papule had been present for 
about four months and showed very little change. 


Alopecia Prematura.1—A. M. H. Gray, C.B.E., M.D., and W. 
FREUDENTHAL, M.D. 


A patient aged 20 came to the out-patient department of University College 
Hospital, complaining that his hair was falling out. On examination, he was found 
to be obviously suffering from alopecia prematura, but in addition showed a curious 
thickening of the scalp over the vertex. This was of soft consistence, rather 
resembling that of a ‘‘sorbo"’ sponge, and when the skin was picked up it easily fell 
in folds, suggesting an early stage of cutis verticis gyrata. A biopsy was carried 


1 Reported at the Meeting held on December 20, 1934; publication postponed in order to obtain 
illustration. 
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out but nothing abnormal was found except the changes characteristic of premature 
alopecia. As these are so striking and as it is only rarely that biopsies are made 
the microscopic picture may be of interest to the section. Apparently it is usual 
in many cases of cutex verticis gyrata to find no obvious histological change. 

Report on skiagram (Dr. R. W. A. Salmond).—“ The pituitary fossa is large 
antero-posteriorly but abnormally shallow. There is no erosion of its outline 
and the anterior clinoids are very poorly developed.” 


SPECIAL FEATURES ILLUSTRATED IN THE ACCOMPANYING PLATE. 

Fig. I.—(1) The orifices of the hair-follicle dilated into the form of a funnel (A). 
(2) The hair-follicles narrower than usual. (3) The hairs thinner than normal, or 
absent. (4) Degenerated horny masses and bacteria in the empty hair-follicles (B). 
(5) Sebaceous gland unaltered. (6) Hair-roots small and deformed (“ Kolbenbaar ”). 
(7) The hair-roots, which are normally situated at the boundary of the subcutaneous 
tissue, shift further and further up in the course of the development of baldness. 
In this preparation they have reached about the middle of the cutis. This gradual 
shift of the hair-roots towards the surface can be very easily followed in the section. 
It is indicated by connective-tissue strands (Cl and C2) which can be traced from 
the present hair roots down to the deeper tissues. Their configuration shows 
clearly that they represent the course of an earlier hair-follicle. At Cl there are 
still a few cells of the hair-follicle preserved. At C2 is a more vascular connective- 
tissue strand. 

Fig. II.—The connective-tissue strand seen at C2 shown under higher 
magnification. 
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Section of Odontology 
President—FRANK COLEMAN, M.C., L.R.C.P., M.R.C.S., L.D.S.E. 


[October 22, 1934) 
A Mixed Salivary Tumour of the Palate 
By H. Srospre M.R.C.S., L.R.C.P., L.D.S. 


THIS casual communication concerns an unusual tumour situated in the superior 
maxilla. 

On January 6, 1933, I was consulted by a patient, aged 65, who had a large 
swelling far back on the left side of his palate. He was a man of slender build, and 
was apparently in average health. There was no history of syphilis or other 
illness bearing upon the case. The swelling had been noticed for about thirty 
years. At no time was there any pain or discharge. The few remaining teeth 
showed marked attrition, and I understand that an undesirable left upper third 
molar had been extracted in April 1980. My friend, Mr. C. A. Bennett, who 
referred the patient to me, had had him under observation for about ten years, 
during the greater part of which no apparent change in the size of the swelling had 
taken place. Dentures were worn, and were so constructed as not to impinge upon 
the swollen area. 

The patient’s profession necessitated a great deal of public speaking, and as he 
was afraid that operative measures would seriously interfere with his speech, he 
postponed such treatment. About a year ago new dentures were constructed and, 
as before, were left free of the swelling, but it was soon noticed that the tumour was 
growing, because in spite of relief at the posterior edge of the denture, there was 
increasing indentation of the swelling in its anterior part. At the first examination 
no swelling was visible externally. Speech was not noticeably altered, nor was there 
interference with feeding, either with solids or fluids. Inspection of the mouth : The 
incisor and canine teeth were present in the anterior part of the mouth, but the most 
evident feature was a rounded, smooth swelling, about the size of a walnut, on 
the left side of the palate, extending over the edentulous alveolar ridge, into the 
buccal sulcus externally, almost to the mid-line internally, and involving the soft 
palate posteriorly. The mucous membrane covering it was everywhere normal in 
appearance. On palpation, the tumour felt smooth and soft, as if it contained fluid ; 
in fact, so thinned was the wall that one was afraid that rupture was about to take 
place. The mucous membrane was freely movable. The bone on the palatal aspect 
could not be felt, but on the outer aspect there was some slight expansion in that 
region. No pain or tenderness was experienced by the patient on this examination. 
I considered it a very unusual type of deformity for an ordinary dental cyst, and 
radiographic examination tended to confirm this view, as there was little excavation 
of bone for so large a swelling. There was no evidence of any glandular or other 
tissue involvement. 

I did not see the patient again until April 17, 1934, when the swelling had 
increased in size in its anterior portion and was becoming troublesome on this 
account. 

Operation was decided upon, and on April 20, 1934, under intratracheal gas- 
oxygen and ether anesthesia—with special preparations in anticipation of a sudden 
rush of fluid—I made a curved incision convex outwards along the inner aspect of 
where I thought the alveolar margin to be, and commenced to reflect the mucous 
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membrane. As this was done the rounded content readily presented itself in the 
wound, but there was no fluid. The tumour was held with tenaculum forceps and, 
by blunt dissection inwards and backwards above the soft palate and pillars of the 
fauces, was readily removed. The wound was packed with paraffin flavine. No 
sutures were used. On section, the tumour proved to be solid. 

Pathological report (Dr. Dennis Embleton).—“ Partly fibrous, partly myxomatous 
stroma, containing numerous masses and columns of epithelial cells. In places the 
cells form definite alveoli, containing acidophile secretions. I am of the opinion 
that the tumour is a mixed salivary tumour.” ... “ It is probable that something 
more will have to be done in connexion with this case, as these tumours, although slow- 
growing until disturbed, are almost always rapidly malignant when an operation has 
been performed.” 

After-treatment.—This consisted of frequent irrigation of the wound, which became 
very foul. For some days there was very severe pain and difficulty in swallowing, 
but there was gradual improvement, and when I saw the patient on June 1, 1934, 
the wound was quite healed, the tissues were firm and not distorted, and the mucous 
membrane appeared normal. Mr. Bennett, to whom I am indebted for permission 
to record this case, examined him on September 11, 1934, when everything appeared 
to be normal. The only comparable case I have seen is one from which I removed 
a solid tumour of the palate twenty-three years ago. It was examined by Professor 
Hopewell-Smith, who considered it to be an adenoma. 





(November 26, 1934) 


Silicate Cements 
By Ernest Matruews, L.D.S. 


THE subject of;silicate cements and their relation to the death of the pulp has 
long been a subject of interest and of controversy and it is with the hope of throwing 
further light on this matter that the following observations are recorded. 

Constitution.—At the outset it must be recognized that the silicate cements are 
in no way similar to the oxyphosphate cements, and that the problem of elucidating 
their constitution is an exceedingly difficult one. 

The following are typical analyses of two silicate cements :— 


Varnish— Ash De Trey 
Varnish a sae _ ne 27-5 14-2 
Ether ae een ies ae 72-5 85-8 

Liquid— 

O- ” canal acid... ni ans 51-4 49-2 
Water . pom ved sa 44.2 44-8 
Zinc oxide 4.4 6-0 
Solid— 
Water — ss = oh 4-0 2-2 
Silica “a dei ee ae 8-4 35-5 
Alumina _— oe mae ee 47-8 82-7 
Lime sen ies a 6-0 8-9 
Sodium oxide eee ie 16-8 6-9 
Fluorine a os on 17-0 16-8 
Phosphorus pentoxide se are 6-9 3-8 
Iron oxide ... os we trace trace 
Titanium oxide _ = = trace trace 


Although at first sight this might appear to be very valuable information, its 
usefulness is distinctly limited, since there is no indication of the actual substances 
present in the powder. The point of major significance to be observed, however, is 
the excessively high percentage of sodium oxide. This is a direct indication of the 
amount of flux originally added in the production of the powder and is, moreover, an 
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indication of the probable loss due to washing-out of the filling, since, as is generally 
known, sodium salts are very soluble. 

Manufacture.—The starting materials in the production of the cement powder 
usually consist of the following, finely ground: kaolin, felspar, cryolite, silica. 

The appropriate quantities, after mixing, are fused in a special type of crucible 
which enables the molten mass to run out in a fine stream on to a metal slab. The 
chief problem lies in obtaining a sufficiently high furnace-temperature to permit of 
the complete melting of the mix without the necessity of adding an excess of flux. 
The slabs of glass-like solid are then finely ground and sieved to a uniform particle 
§1Ze. 

The humidity of the factory must be carefully controlled, since the powder is 
highly hygroscopic and variation would cause a changeability in the setting time of 
the cement. The liquid is a solution of phosphoric acid rendered less active by 
partially neutralizing it with zinc and aluminium oxides. 

Mix.—In the case of an oxyphosphate cement we have the simple equation :— 


Zine oxide + phosphoric acid = zinc phosphates + water 


i.e. base + acid = salt 
whereas, in the case of the silicate cement, we have :— 
Aluminium silicate -+ phosphoric acid = silicic acid -++ aluminium phosphate 
i.e. salt + acid = weaker acid + salt. 


These equations illustrate why one cannot hope to get the degree of neutralization 
in a silicate cement that one gets in an oxyphosphate cement. In other words the 
silicate mix will normally be more acid than an oxyphosphate mix. 

Crowell [1] considers that the silicic acid which forms a gelatinous matrix con- 
taining the excess powder particles, is the key to the behaviour of the silicate cements. 

Upon the properties of the silicic acid gel depends the value of the silicate cements. 

That is why in Crowell’s opinion excessive spatulation is bad and why in his 
opinion a slap-dash mixing of the cement may be stronger than a conscientiously 
prepared, over-spatulated mass. He considers that the whole quantity of the powder 
should be rapidly brought into the liquid with minimal spatulation and then placed 
in position with the least manipulation possible. In this way the silicic acid gel is 
produced undisturbed and a filling of maximal strength results. 

Furthermore, the practice of dehydrating the cavity before inserting the filling is 
bad, because the dentine absorbs water from the silicic acid gel, leading to gross 
contraction and the formation of a dry, chalky layer which affects the translucency 
of the filling. 

As the result of experiments on the bactericidal action of cement mixes—which 
will be discussed later—it seems imperative that the powder : liquid ratio should be 
standardized. 

That there is an optimum ratio which will give a minimal residual acidity while 
allowing of adequate working properties, is certain. The liquid could be used in a 
small glass syringe of 0°5 c.c. capacity, graduated in 0°05 c.c. markings, and having a 
blue-glass plunger for easy working. Tests reveal that the weight of liquid delivered 
is surprisingly constant under working conditions. 

The solid could be put up in small glass tubes as is the custom in some dental 
schools, each tube containing a weight of powder equivalent to say, 0°lc.c. of 
liquid. 

Acidity of mixes.—Crowell [1] has carried out a very comprehensive 
investigation of the acid reaction of various cements, including the oxyphosphates 
of zine and copper, as well as silicates. His conclusions were that: (1) Copper 
cements and silicate cements are closely similar in acidity. (2) The acidity of even 
the most acid cement is small. (3) Zinc cements are less acid than either copper 
or silicate cements. (4) The final pH's of copper silicate cements are higher than 
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that of the most acid saliva reported (pH = 5°85). (5) On the basis of acidity, 
the copper cements should be quite as likely to cause pulp trouble as silicates. 
The values obtained by Crowell for the acidity have been supported by one’s 
own experiments on the acidity of 8. 8. White’s mixes. 
ACIDITY OF CRUSHED PELLETS OF SET CEMENT. 


Time after mixing pH Time after mixing pH 
0 hour 3-0 6 days 5-2 
S es 4-4 3 ., 5-6 
1 ys 4-5 7 5:6 
16 hours 5-2 


Synth netic powder (suspension) pH = 6-3 
os iquid pH = less than 1 
J. Eberley, Jr. [2] describes experiments which have been made to show the 
relationship between the time of setting and the resultant acidity (pH) of the mix. 
His experiments definitely show that by adding all the powder at once and reducing 
the mixing time to 30 secs., a marked lessening in the acidity resulted. 
Acidity (pH) time elapsed after mixing 





Min, Days 
Mixing time in secs, ete, —— a, 
20 30 60 1 7 30 
60 4-2 5-4 65-5 5-5 5-3 5-5 
30 6-3 6-4 6-4 6-4 6-5 6-5 


This is a definite indication of the need for a short mixing time. Another 
modification suggested by Eberley [3] consisted in adding to the silicate powder, 
3% of Hopkin’s Kaja brand powdered soap. According to Eberley, test mixes 
showed all the essential features of the original cement mixes. A later check of 
such fillings in the mouth showed that the material fulfilled all the requirements of 
a silicate cement. Out of a series of 205 fillings in the mouth, some very near the 
pulp, no case of pulp irritation had arisen. 

Bactericidal action of cement mizes.—In the earlier experiments mixes of silicate 
cement were prepared, allowed to set for varying periods and then hand infected. 
These were then placed in tubes of sterile broth. After incubation for forty-eight 
hours it was found that some were still sterile whereas others contained a growth. 
The results were very variable. 

This would appear to be a further indication of the unconscious variation in the 
powder : liquid ratio in successive mixes, 

Mixes of S. 8. White cement were then prepared, and, when plastic, transferred 
to sterile Petrie dishes and covered with agar infected with Staphylococcus aureus. 
They were then incubated for forty-eight hours. Further duplicate mixes were 
prepared, and allowed to set for varying periods before being placed in infected agar. 

The accompanying photographs show the results obtained, with the so-called 
standard mixes allowed to set for: 0 hrs., $ hr., 1 hr., 3 hrs., 18 hrs., and 74 days. 

The zoning associated with the cement mixes would appear to be directly 
connected with the degree of residual acidity to be found in the cement mix. 

Experiments were also carried out in order to determine the effect, if any, of a 
liquid called “‘durosim.” This preparation, further details of which are given later 

on in this paper, was incorporated in a number of S. S. White cement mixes. 

Cement mixes, both with and without the addition of “ Durosim,” classified 
under the three headings, thin, medium, and stiff—were allowed to set for forty-eight 
hours and then incubated in infected agar for forty-eight hours. 

As the accompanying figures show, the liquid has some degree of “ sealing” 
action on the cement-mix. 

Solubility of the set cement.— Determinations of the solubility of present-day 
cements provide useful data. By comparison with similar determinations carried 
out some twenty years ago by Voelker [4], they show little progress in rendering 
these cements less soluble. 
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Fia. 1. 
B.D.C. cement S.S.W. cement. 8.8S.W. cement. 
0 hours set. 0 hours set. 4 hoar set. 





Fic. 2.—S.S8.W. cement. 


1 hour set 83 hours set. 18 hours set. 


Fia, 3.—Mixes (S.8.W.) prepared by different operators, 74 days set. 


sie}. 


Fie. 4.—S.8.W. without durosim. 


Thin mix. Medium mix. Stiff mix. 
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Fic. 5.—S.S.W. with durosim. 
Thin mix. Medium mix. Stiff mix. 


A brief statement of the results is shown :— 
Pellets.—0°5 cm. diameter. Placed in 10 c.c. of water at 37° C. for seven days :— 


Cement Percentage loss in weight 
Amelite sve ae Pe ve ~~ 8-7 
Ash’s sylca ... hae oie oe ses 1-6 
Ames’ berylite oa — is sie 3-5 
Translucin ... wn 2-4 
De Trey syntrex 2-1 
8.8.W. kryptex 1-3 
8.8.W. synthetic 1-4 


Cement rods.—Packed in glass tubes, ends only exposed to action of water 
(0°3 mm. diameter) :— 


Cement Percentage loss after 77 days 
Amelite om on 562 a one —1-2 
Ash’s sylca .. ie iad ao se —2-1 
Ames’ berylite -_ i _ ee —1-6 
Translucin . Jee we site vei —1-8 
De Trey syntrex . on as ~ —3-0 
8.S.W. kryptex ove és ‘os vey —0-5 
1 


S.S.W. synthetic... vi as ond - 


Powdered cement.—Placed in 10 c.c. (a) water, (b) 1% lactic acid, at 37° C. for 


seven days. :— 
Percentage solubility 


Cement (a) Water (b) 1% lactic acid 
Amelite a in oe 6-4 14-5 
Ash’s sylca 8-2 16-5 
Ames’ on 9-1 15-1 
8.8.W. synthetic 8-5 11-6 


Peripheral leakage.—The peripheral leakage of the cement filling is associated 
with the dimensional changes of the set cement. Several very complete investigations 
have already been carried out, notably by Ray [5] and by Souder and Peters [6]. 
The latter observed the contraction of the set cement allowed to dry in air to be 60 
to 80 microns per cm. length, and under water to be 2 to 4 microns. This corresponds 
to a maximum contraction of 0°8%. 

Ray carried out exhaustive tests on the contraction of set cements under varying 
conditions. His main conclusions were that :— 

(1) Less contraction occurs if a cement is placed under water immediately after 

the initial set, than if it be varnished and allowed to set further. 
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(2) When cement samples are varnished but left in dry air, the amount of 
contraction is enormous, some 150 microns in twenty-four hours. 

(3) The greater the humidity of the air, the higher the slab temperature if minimal 
contraction is to be aimed at. 

(4) The varying humidity of the air affects the dimensional changes by altering 
the composition of the liquid—due to loss or gain of water. Some 5% loss of the 
total liquid can occur in five minutes on a warm day. 

The work showed that the dimensional changes occurring during the setting of 
silicate cements can be definitely controlled by governing the composition of the 
liquid. 

If a mix is made by using a liquid with less water content, a cement is obtained 
which is slow to set, but which expands from 2 to 12 parts per 10,000 while setting, 
and which still has its full strength and hardness. In general, the more water 
present, the faster the cement sets and the more it contracts; while the less the 
water content of the liquid the slower it sets and the more it expands. 








3 4 s ‘ 7 ’ 
Time (hes) 


Fia. 6, 


A further interesting observation by Ray on the question of dimensional changes 
is with regard to an old and fully-set cement. The accompanying curve will 
illustrate the marked changes that the cement undergoes on being allowed to dry and 
then moistened again. It will be found to contract enormously if left in dry air, and 
then to expand very rapidly again when it is wetted, but never returns to its 
original size. This is of course an indication of the inadvisability of allowing silicate 
cement fillings to become dry when working on another part of the mouth. 

The peripheral leakage produced in cement fillings by reason of these dimensional 
changes was adequately demonstrated experimentally both for dyes and bacteria. 
Freshly extracted teeth were taken; silicate cement fillings were prepared in them 
and after being allowed to harden under water for a definite period, they were placed 
in a dye medium for seven days. In all cases marked leakage was apparent on 
subsequent sectioning. 

S. S. White cement carefully packed into glass tubes was taken and shown to 
permit of the rapid passage of bacteria peripherally. Furthermore, fillings prepared 
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Fic. 7.—Peripheral leakage of fillings. 


CFT? 
Gr / )? 


KURU 


Glucose Broth 


+ 
B. prodigiosus 


Glucose Broth 











Fia, 8. 
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in molar teeth which were subsequently modified by reaming out the root canal 
to the base of the filling were shown to permit of peripheral penetration by 
B. prodigiosus. The appropriate controls showed the validity of these experiments. 

Padmann [7], in a paper on the shrinkage of cements, demonstrated the 
variability of the results obtained with different mixes of solid and liquid and the 
greater or lesser liability to peripheral leakage thereby. 

Porosity of set cement.—Porosity of cement is of particular interest from the 
standpoint of discoloration as also from the possibility of bacterial penetration. As 
a result of numerous experiments carried out on the set cements there would appear 
to be a considerable variability in behaviour. Some develop slight surface-staining 
only, whereas others show more or less complete penetration. 





Fic. 9.—Porosity of set cement. 


Fig. 9 shows the appearance of rods of various cements packed into short glass 
tubes and after twelve hours immersed in a dye medium for three days. The rods 
were then removed and ground along their long axes. 

Somewhat similar experiments were carried out by J. Eberley Jr. [3] with the 
object of determining the period during which the freshly prepared filling should be 
protected from saliva. 

According to his observations specimens exposed to water, after seven minutes 
stained less than those protected by various coverings for longer periods. This 
obviously has considerable practical importance. He is supported in this by 
Voelker [4], who found that fillings coming in contact with saliva after a few 
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minutes from the initial set compared very favourably with those prepared under 
the most exacting conditions. 

The liquid ‘‘ Durosim,” referred to earlier in this paper, was found to effect a 
marked reduction in the porosity of 8. S. White cement-rods to the dye medium 
used in earlier experiments. According to the report of Professor Schoenbeck of 
Berlin, the solubility of a typical cement is lessened by the use of this liquid whereas 
the crushing strength is slightly greater. 

Porosity of the set cement from the standpoint of bacteria has been reported by 
Round and Broderick [8]. Their method was to immerse silicate cement slabs in 
infected broth for three weeks, after which the material was removed, held in pliers, 
dipped in alcohol and flamed, this being repeated three times. A sterile rose-head 
bur was then used to detach shavings from the surface. The mass was then cut in 
two with a sterile bur. Both sets of shavings were incubated in sterile broth and 








Fic. 10.—Penetrability of set cement to bacteria. 


later plated out. The surface shavings were sterile, while those from the centre 
were infected. 

In view of certain obvious objections to this technique, an entirely different 
method was employed which was free from these shortcomings. Thin discs of S. S. 
White cement (0°8 mm. thick), were first prepared and after an extended trial of 
various adhesives, each was cemented on between the ends of two L-shaped tubes 
whose diameter was some 2 mm. less than that of the discs. After a preliminary 
washing-out with sterile distilled water, each limb was filled with glucose broth and 
the one side in each unit infected with B. prodigiosus. As the result of some six 
months’ incubation, while the infected limb was bright red the other remained its 
original colour and proved to be free from B. prodigiosus. Three such units were 
prepared and the same result was obtained in each case. The bacteria were therefore 
unable to penetrate the 0°8 mm. thickness of cement. These observations do not 
support those of Round and Broderick. 
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Arsenic.—Arsenic has long been considered by some to be the impurity in silicate 
cements responsible for their irritant action, but among those best qualified to judge, 
it is now regarded as not worthy of serious consideration. 

Careful micro-analytical tests for arsenic were made on a number of silicate 
cements, with the results shown :— 


Cement Solid Liquid 
Ash’s sylea ... one re on ae Nil 
Ames berylite nr oa «. Nil Nil 
S.S. White synth. ... a o a Nil 
Amelite vii es po oe ee Nil 
Abraham’s translucin — .. Slightest trace Trace 
De Trey syntrex... ... oes .. Slightest trace Nil 
S. S. W. oxyphosphate Nil Nil 


The apparatus was capable of detecting one ten-thousandth of a milligram of 
arsenic. 

General clinical considerations.—There is a fairly widespread feeling that the 
silicate cements are often responsible for the death of the dental pulp. The value 
of this evidence is, however, difficult to assess in the absence of controls. A minority 
of operators, on the other hand, consider that there is no evidence to show that 
these cements are responsible, and that in all cases in which death does occur some 
other factor may be held responsible. 

It would therefore appear to be desirable that a clinical investigation should be 
carried out in order to determine the presence or absence of any specific reaction of 
the dental tissues towards these cements. 

Whether or not one can observe any further superimposed reaction due to 
the silicates as opposed to other filling materials or to the primary reaction due to 
injury during cavity preparation remains to be seen. Fortunately the researches of 
E. W. Fish form an excellent reference point from which to start any investigation 
such as this. As a useful adjunct to this final aspect of the investigation arrange- 
ments have recently been made whereby a series of silicate cement fillings, classified 
according to size, position, mix, etc., may be carried out, say 500 to 1,000. It should 
be possible thereby to get a tolerably accurate estimate of the incidence of pulpal 
death, together with the associated factors. Mr. W. E. Herbert, Reader in Con- 
servative Dental Surgery at Guy’s Hospital Dental School has made _ himself 
responsible for this very useful piece of work. 

A review of the literature affords evidence of a few contributions to this part of 
the subject. _ 

Voelker [4] considered the irritant action as probably due to the phosphoric acid 
content not completely neutralized, producing pulp irritation. Out of a series of 
1,300 silicate fillings inserted by him, he had very few deaths of the pulp, and these 
ke attributed to other causes. Richter [9] was of the opinion that the death of the 
pulp does not occur under a good silicate more frequently than under an 
oxyphosphate filling. Proell [10] considered the death of the pulp to be of an 
infectious character and placed the primary responsibility on the shrinkage of the 
cement. He advocated the porcelain cement inlay to overcome this contraction and 
leakage. Crowell [1) favours sterilization of the cavity with phenol, thymol, or 
Howe’s solution, as minimizing the risk of pulpal infection and _ irritation. 
Rohrer [11] investigating the hemolytic action of these cements upon erythrocytes, 
as a means of proving their action—if any—on protoplasm, arrived at the 
conclusion that :— 


(1) All silicate cements contain constituents injurious to protoplasm. 

(2) This injurious action is either due to acids or acid salts. 

(3) The action is more intense during the first hour after mixing the cement, diminishing 
during the following days. 
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(4) The shorter the plastic stage, the more quickly the silicate becomes innocuous. 
(5) The best results are obtained by using as much powder as possible and thereby 
decreasing the period of setting. 


Hill [12] says that death of pulps beneath silicate cement fillings has long been 
a clinical observation. He comments on the very little available evidence which 
helps to distinguish between pulps that die because of approaching caries and those 
that die because of irritation caused by silicate cements. Fasoli [13] described a 
series of experiments on dogs by preparing cavities of various depths and filling 
these with various cements. His opinion was that the zine oxyphosphate produced 
no harmful reaction on the pulp, whereas the use of silicates resulted in 
degenerative changes in from thirty to forty days. 

Similar conclusions were arrived at by Palazzi [14]. 

Summary.—The following points appear to be significant :— 

(1) The need for a reduction in the solubility of the silicate cements by a 
reduction in the flux content. 

(2) The necessity of standardizing the powder : liquid ratio. 

(3) Minimal spatulation—all powder added at once—thirty seconds mix. 

(4) Avoid contraction of the set cement by keeping down the water content of 
the cement liquid. 

(5) Exposure to saliva after the initial set (seven minutes). 

(6) Need for old cement fillings to be kept moist when working on an adjacent 
part of the mouth. 

(7) Reduction in the acidity and porosity of the set cement is effected by the 
use of “ durosim.”’ 
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[December 14, 1934] 


Transposition of Viscera, behaving as a Mendelian Recessive Character 
with Congenital Absence of the Appendix.—W. M. FreLpMAN, M.D. 

R. P., a girl, aged 12, was admitted in March 1934, under my care, into 
St. Mary’s Hospital, Plaistow, complaining of pain in the right iliac fossa which 
was intermittent and followed by nausea or vomiting. She had no other symptoms 
of importance. 

On examination, there was marked tenderness over McBurney’s point. The 
heart was found to be on the right side and the liver was palpable on the left. 
Apart from a few rhonchi, infected tonsils and a few palpable cervical glands, there 
were no other important abnormal physical signs. X-ray examination confirmed the 
presence of transposition of the viscera. 

As her symptoms did not subside, she was operated on by Mr. Loughnane, who 
opened her abdomen by means of a paramedian incision. He found the ca#cum in 
the normal position in the right side, but ill-developed. There were also adhesions 


of the congenital type to the small and large intestines. These were divided. No 
appendix could be found. He confirmed the transposition of the abdominal viscera. 
It is interesting to record that in another case of complete visceral transposition 


in an infant three weeks old, which I recorded ten years ago,” the condition was 
also accompanied by some structural anomaly, viz. some abnormality of the 
auricular myocardium as shown electrocardiographically. For, while the QRST 
waves were in accordance with expectation inverted, the P wave (produced by the 
auricles) was contrary to what one would expect, the right way up. It would 
seem, therefore, that transposition of the viscera, when it occurs, is also accom- 
panied by some other congenital structural abnormality. 

Since showing the case it was suggested to me by Dr. Cockayne that viscers! 
transposition might be a Mendelian character, and I have therefore investigated 
the case further from this point of view. If it is a Mendelian character it must 
necessarily be a recessive, as otherwise, i.e. if dominant (D) the condition would be 
common instead of so extremely rare. Again, if it is a recessive (R) we would 
expect it to be present in both parents in one of the three following ways :— 

(1) Each parent homozygous (RR) showing complete visceral transposition. In 
such a case one would necessarily expect all the children to possess the same 
abnormality. 

(2) One parent homozygous (RR) showing the abnormality, the other 
heterozygous (DR), who would be normal. The children in such a case 
would, when large numbers are considered, show, on the average, a ratio of 
1 normal : 1 abnormal. 

(3) Each parent heterozygous (DR) who would be normal, but whose ghildren 
should, on the average, show a ratio of 1 abnormal: 3 normals (i.e. 1 out of every 
4 children should show this abnormality). 

In any case, in view of the great rarity of the condition, the presence of this 
character (revealed as RR or latent as DR) in each parent would practically 
certainly mean that the parents must be closely related in blood, as the chance 
of random mating between two people so genetically constituted would be very 
small. 


1 Brit. Journ. Child. Dis., 1925, xxii, 131. 
APRIL—CLIN, 1 
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R. P. (Patient) seventh child, aged 13. 
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On inquiry I found this to be so in the present case; the parents are, in fact, 
first cousins—their mothers being sisters. This finding, at once lent great support 
to Dr. Cockayne’s surmise, but on investigating some of the other members of the 
family one is left with very little doubt regarding the validity of his suggestion that 
visceral transposition is a Mendelian recessive character. I have so far been able 
to examine the parents and four others of their children (two brothers and two sisters 
of the patient). Two of them (one brother and one sister) showed complete 
transposition as confirmed by X-ray examination, making three in all. (See 
skiagrams and family tree.) The parents’ viscera were in the normal position (DR). 
The mating therefore belongs to the third group (DR x DR). 

It is to be regretted that the five other surviving children have so far failed to 
come up for examination. It is, of course, impossible to say how many (if any at all) 
of the children not examined possess the abnormality. In large samples we would 
expect a total of 25% having their viscera transposed. With asmall sample one must 
take into consideration the probable error. Thus in the case of 12 children the 
probable error on the 25% basis, = 27+ xX #xX12=+3. Therefore the total 
number of children with visceral transposition possible in our case is 3+3 
(=0 to 6) respectively. Hence even if another 3 of the remaining children would 
be found to have transposed viscera, such finding would still be consistent with the 
Mendelian theory. 

The following scheme represents the family tree. 


® * ® (First Cousins) 


| 
TEETER EE! 


30 29 of pneumonia months 
(the case (would now have been following 
shewn) aged IO years) measies 
(would now have been 
aged 7 years) 





N = normal; T = transposition ; ? = position of viscera unknown (no examination having 
been made). The numbers indicate the ages. 


I may add as a clinical fact which has no genetic significance, that the mother’s. 
heart showed a mitral lesion (regurgitation), which I believe to be of rheumatic and 
not congenital origin. I may also add as a point of interest the fact that none of the 
children showing transposition are left-handed. In fact only one of the 12 is left- 
handed (the girl aged 21), who has so far not been X-rayed. 

As far as I know, this is the first time that evidence has been presented regarding 
the transmissibility of visceral transposition as a Mendelian recessive, and I wish to 
express my indebtedness to Dr. Cockayne for his suggestion. I also owe a debt of 
gratitude to Sister Maskell for the great trouble she took in fetching the parents and 
the four other children to the hospital for investigation, as well as to Miss Gilmour 
of the X-ray Department for placing her time at my disposal to make the necessary 
X-ray examination. 


[February 8, 1935] 


Pulmonectomy for Unilateral Bronchiectasis.—Crcin A. Jouu, M.S. 


H.C., male, aged 2 years 9 months, was admitted to the Royal Free Hospital 
in July 1934 with a history of pneumonia seven months previously, followed by 
diphtheria and ? empyema. 

By the time of his admission, cough was frequent, paroxysmal, and productive 
of copious offensive sputum. There was well-marked clubbing of fingers and toes. 
The left side of the chest was immobile and was dull on percussion; the breath 
sounds were feeble. The child lived and slept out-of-doors till mid-September and 
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gained weight at first, but postural drainage was unsuccessful and sputum greatly 
increased. A weekly bronchoscopy and wash-out were performed by Mr. Scott 
Brown from mid-August, but after initial improvement the patient began to go 
downhill. The first lipiodol examination was only partially successful, and a 
picture of extensive bronchiectasis was only obtained after washing out through the 
bronchoscope daily for four days. It was then seen that both lobes of the left 
lung were affected, and since it was evident that the outlook was hopeless with 
conservative treatment, it was decided to perform a total left pulmonectomy. 

Preliminary treatment included two attempts at artificial pneumothorax (which 
failed owing to universal adhesions), and left phrenic evulsion on November 12, 
1934. A fortnight later, under nitrous-oxide-oxygen and chloroform intratracheal 
anesthesia, preceded by paraldehyde, the left chest was opened through the seventh 
interspace. The whole pleural cavity was obliterated by filmy adhesions, which 
were separated without great difficulty with the diathermy knife. As the lobes 
were also adherent, it was decided to include the pedicle of the whole lung in the 
tourniquet rather than the two lobes separately. It was found possible to suture 
the resultant stump and to infold it readily, though in an adult it would probably 
not be advisable to adopt this method. The wound was completely united in layers, 
and a stab-incision lower down in the chest-wall employed for drainage with a 
Sprengel-pump. Apart from the necessity to interrupt the operation from time to 
time to enable secretion to be aspirated from the trachea and left bronchus, 
no special difficulties were met with, and the patient’s condition on leaving the 
table was reasonably good. He was transferred to an oxygen tent where he 
remained on and off for five days. The discharge averaged 300 c.c. for the first 
few days, gradually diminishing to nothing by the middle of December, though the 
wound was still granulating superficially. Wound finally healed, 10.1.35. 

Discussion.—Dr. HAZEL H, CHODAK GREGORY said that this case was of stiological 
interest because of the early age of the patient and the rapidity with which bronchiectasis 
had developed. 

Mr. H. P. NELSON said that Mr. Joll was to be congratulated on his excellent result. 
The specimen had, however, the appearance of a lower lobe only; one could clearly see 
the lower and dorsal bronchus but there was no evidence of an upper lobe bronchus in the 
specimen. Also, on looking at the plain skiagram before and after operation the appearance 
in the upper part of the left thorax was identical in the two cases, i.e. cystic. Finally on 
examining the child, the signs in the left thorax were found not to be those of a loculated 
pneumothorax. 

In the operation of lobectomy it was very easy to overlook a lobe. On several occasions 
when he had opened the thorax to remove a lower lobe in a case of bronchiectasis the chest 
had presented the appearance of having only one lobe on that side and it was not until after 
careful search that the lower lobe was found sealed off by adhesions from the rest of the 
hemithorax. He (Mr. Nelson) felt that this mistake might have been made in Mr. Joll’s case 
but the point could only be settled definitely by further skiagrams taken after the intro- 
duction of lipiodol. 


Total Gastrectomy for Carcinoma Ventriculi.—Cercit A. JouL, M.S. 

E. A., aged 45, first seen 9.12.32, complaining of “indigestion ’ of several years’ 
duration. Large hematemesis April 1932, followed by pain, coming on half an hour 
after meals, relieved by vomiting. Remission of pain of some days’ duration. No 
anorexia or loss of weight. 

Blood-count : R.B.C. 3,030,000; Hb. 49%; C.I. 0°81; anisocytosis and 
poikilocytosis. Occult blood positive. 

Test-meal : Achlorhydria. 

Operation (12.12.32)—A large, indurated, carcinomatous ulcer involved the 
posterior wall of the stomach and extended to the cardiac orifice. Total 
gastrectomy was performed, an anastomosis being made between the cesophagus 
and the jejunum. 
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Pathological report.—Carcinoma originating in a chronic ulcer; glands involved. 

Patient discharged 12.1.33. Prognosis: Has been working continuously since as 
a road-sweeper. He put on 15 lb. in the first two months after leaving hospital. Is 
able to take practically all types of foodstuffs, but in moderate amounts. Has some 
indigestion, but there is no definite evidence of recurrence. 

Blood-count (20.1.35): R.B.C. 3,720,000; Hb. 39% ; W.B.C. 14,500; C.I. 0°5. 


Is having treatment for anzmia. 


Inoperable Carcinoma of Breast, with Skin of “Peau d’Orange” 
Type, treated by Todd’s method of Selenium Injections, combined with 
X-ray Exposures.—F. HERNAMAN-JOHNSON, M.D. 

D.H., female, aged 44, married. 

History.—Patient first noticed a lump in the left side of the neck in July 1934, 
and in the following month she noticed that the skin of the breast had become red. 
Since then there had been steady enlargement of neck-glands and breast. 

First seen at the Breast Cancer Clinic, Croydon General Hospital, November 16, 
1934—sent by Colonel E. M. Cowell, ag inoperable under the conditions then 
present. At this time the whole left breast was much enlarged, the skin red and 
angry-looking, and of “ peau d’orange” type. Mass of glands at root of neck. 

November 20, 1934: Had first injection of sulphur-selenium colloid (A. T. Todd’s 
preparation) 2 c.c. Has now had ten weekly injections, rising to 6 c.c., in each case 
followed by X-rays, 50 r, over a wide field. 

Present condition.—Skin no longer red. Breast smaller—neck-glands less. 

Future treatment.—It will now be safe to carry out local excision of the breast. 
After this, selenium plus X-rays will be continued in order to deal with glands and 
possible secondaries. 


Secondary Ulceration of Breast treated by Todd’s Method (Selenium 
Injections followed by X-rays).—-F. HERNAMAN-JOHNSON, M.D. 

E. G., aged 55. 

History.—Left breast removed October 1932. Recurrent nodules appeared in 
skin on breast area in October 1933. Local radium has been applied from time to 
time since then, most recently in October of last year; some improvement has 
resulted, but complete disappearance was not attained. 

One month ago, treatment by selenium followed by X-rays was begun. Three 
injections were given, each succeeded by an X-ray application of 50r. 

Present condition.—The smaller ulcerated area on the left has healed during the 
past three weeks. The larger one is diminishing as also is the size of nodule with 
which it is associated. 

The chief interest of this case is that the lesions have proved refractory to unaided 
radiation treatment. 

Discussion.—Mr. Ceci A. JOLL thought that the “ peau d’orange ” appearance was by 
no means so rare in carcinoma of the breast as Dr. Hernaman-Johnson had suggested. During 
the last ten years he had seen ai least 50 cases exhibiting this feature. 

He had difficulty in accepting the suggestion that treatment with Todd’s method had had 
any influence on the progress of the case, because the patient had had some X-ray therapy 
even though the dosage was small. It was also within his experience that the condition of 
‘peau d’orange ’’ sometimes improved remarkably, without treatment. 

Dr. GILBERT SCOTT said it would be interesting to see the two cases shown by Dr. 
Hernaman-Johnson, after the full course, as advocated by Dr. Todd, had been completed. To 
get such results in so short a time, in two hopeless cases, was somewhat remarkable. He 
confessed to having been sceptical about the value of selenium injections combined with 
X-radiation in the treatment of inoperable carcinoma and metastases; he had, however, 
seen sufficient evidence to warrant his advocating an unbiased trial of the method in a number 
of cases. He considered the principle of Todd’s method to be sound. 
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? Congenital Lesion of Heart or Pericardium.—H. V. Moruock, M.D. 

C. V., male, aged 2 years 9 months, complained of cough during summer 1934, 
worst at night. Tonsils removed August 1934; some improvement with regard to 
the cough since then, though the child still has occasional nocturnal dyspnaa. 

Past history.—Operation for inguinal hernia August 1933; pertussis April 1933 ; 
diphtheria followed by pneumonia November 1933; measles followed by pneumonia 
March 1934. 

Condition on examination.—Well nourished; good colour. No clubbing or 
cyanosis ; no dyspnoa when at rest. Apex beat in fourth space in nipple line. 
Impaired percussion note in first and second interspaces immediately to right of 
sternum. No other physical sign of disease. 

Skiagrams.\—Large opaque mass with well-defined rounded margin extends from 
the mediastinum into the right lung field under the screen. The upper part pulsates 
but appears distinct from the lower part of the shadow which also pulsates. 

The skiagrams only of this case were shown by Dr. R. W. B. Ellis at the 
December meeting of the Section, and the diagnosis of a mediastinal dermoid 
was made. At this time, however, the patient was in the Chest Hospital, Victoria 
Park, undergoing the production of a complete artificial pneumothorax in order 
that the mediastinum might be inspected with the thoracoscope. 

On thoracoscopic examination both the anterior and the posterior mediastinum 
were seen to be clear of any form of tumour or glands. 

The anterior mediastinum was filled with the pericardium and the great vessels 
occupying the position of the shadow seen on the skiagram. Within the pericardium, 
in the position of the lower part of the shadow could be seen waves of contraction 
which were passing from below upwards. The frequency of these contractions 
corresponded to the frequency of the heart beat. The position of the upper part of 
the shadow was occupied by a very large pulsating vessel, the pulsations of which 
followed immediately upon the contraction occurring in the lower part of the shadow. 

The large vessel was considerably bigger than the aorta of a child of three years. 

Comment.—The thoracoscopic examination left no doubt that the cause of the 
shadow was within the pericardium, and in view of the child’s age and the absence 
of a history of previous illness it seems fair to assume that the lesion is of congenital 
origin. 

Maud Abbott in her monograph on “ Congenital Heart Disease” shows a 
skiagram with a similar shadow, which was due to a coarctation of the aorta, and 
this may be the interpretation in this case, although the child shows none of the 
collateral arterial hypertrophies which are usually associated with a coarctation, 
neither does he exhibit a higher branchial blood-pressure than that in the femoral 
artery. (Both equal at 100/60.) 

The absence of the associated signs of a coarctation of the aorta may be due to 
the age of the child, and it may be that as he grows and becomes more active and 
more stress is put on his arterial system, these arterial changes will become manifest. 

Although no absolutely certain diagnosis can be made, as the result of the 
thoracoscopic examination, one has been able to give a much more favourable 
prognosis, than before the examination, when the possibility of a mediastinal new 
growth had not been excluded. 


Case showing the Effect of Prostigmin on Myasthenia Gravis.— 
M. B. WALKER, M.R.C.P. 

D. C., female, aged 40. 

History.—In spring 1930 she noticed undue fatigability of the arms and 
drooping of the right upper eyelid. In July 1930 she was admitted to the Middlesex 
Hospital with diplopia, and was discharged, appreciably better, within a month. 
January 1931, readmitted with impairment of all movements of the left eye and 
weakness of the arms and legs, which became worse towards the end of the day. In 

1 See Proceedings, 1935, xxviii, 448 (Sect. Dis. in Child. 22). 
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April she had difficulty in swallowing and regurgitation of fluids through the nose. 
She was treated with ephedrine with improvement, and whenever the ephedrine was 
stopped the symptoms became worss. She was at work from September 1931 to 
September 1933, taking ephedrine all the time. In May 1933 she again complained 
of diplopia, and in September she was readmitted to the Middlesex Hospital where 
she was treated with glycine and ephedrine, but did not respond so well. No 
ephedrine was given after she left the Middlesex Hospital. 

In September 1934 the symptoms became worse and she was transferred to 
St. Alfege’s Hospital on October 24. 

Condition on admission.—Ptosis of left upper eyelid; partial external ophthal- 
moplegia ; weakness of arms, especially of flexors of fingers; weakness of muscles 
of back, and of lower limbs. The thyroid was enlarged, but the thymus was not. 

She had great difficulty in raising herself up in bed, could only walk a few yards 
unsteadily, could not feed herself after the first few mouthfuls, and complained of 
diplopia. Speech was slow and became indistinct after a few sentences. Swallowing 
was difficult and fluids regurgitated through the nose. 

Her condition has remained unchanged except that she has not complained of 
diplopia for the last few days, and her grip is stronger than it was on admission. 

A hypodermic injection of prostigmin relieves these symptoms temporarily. 
Atropine given at the same time prevents colic and nausea without affecting the 
action of prostigmin on the motor nerve-endings. 

Since December 18, 1934, she has had 2°5 mgm. of prostigmin and 0°66 mgm. of 
atropine daily at 10 a.m. Five minutes after the injection the ptosis and external 
ophthalmoplegia disappear, a few minutes later she sits up in bed easily, in ten to 
fifteen minutes she can walk several hundred yards without feeling tired. After the 
effect of the injection on the fatigability has worn off, the muscles feel a little stiff. 

The effect is at its height an hour after the injection and begins to wear off 
gradually in about six hours. Occasionally a second injection is given at 4 p.m. 
and the effect lasts until late in the evening. 

Smaller injections were given at first, with the following results :-— 


Amount of Onset of Duration of 
prostigmin effect effect 
Mgm. (Minutes) (Hours) 
0-5 80-45 ee 2-3 
* oo 20 ie 4-5 
1-5 10 4-5 
2-0 8 5-6 
2-5 5 6-8 


The larger the dose, the greater the increase of muscular power. 

Given by the mouth 1°5 mgm. of prostigmin caused nausea, the effect was much 
less, and came on much later than when the drug was given hypodermically. 

Control injections of ephedrine, lobeline, femergin, and water produced no effect 
on the muscular weakness. 

Physostigmine salicylate, 1 mgm. approximately, removed the ptosis but made 
the patient feel sick and faint and disinclined to move. Atropine given with the 
physostigmine counteracts these ill-effects, without altering the action on the motor 
nerve-endings. 

Physostigmine salicylate was given in a previous case of the disease which was 
admitted to St. Alfege’s Hospital in April 1934, because it was thought that as the 
muscles in myasthenia gravis behave like muscles poisoned by curare, physostigmine, 
an antagonist tc curare, might also counteract the unknown substance which might be 
exerting a curare-like effect on the motor nerve-endings in myasthenia gravis. The 
patient tolerated it well, and its effect on the weakness and fatigability was the 
same as that of prostigmin, 1-0 mgm. 

The advantages of prostigmin (Roche)—a synthetic drug analogous to physo- 
stigmine and with similar actions—over physostigmine are that it has a less 
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depressing effect on the heart, less often causes nausea and vomiting, and is probably 
safer in large doses; 4 mgm. have been given without ill-effect, though in other 
cases the same dose has caused severe diarrhoea and cardiac and respiratory distress. 
The disadvantage is its expense, the price of an ampoule containing 0°5 mgm. of 
the drug, being ninepence. 


Dr. P. HAMILL: Whatever may be the mechanism of the weakness and fatigability of 
the muscles in myasthenia gravis, physostigmine, and its ally, prostigmin, overcome it. 
The resulting voluntary movements are normal in type. If it is the case that nervous 
impulses set free acetylcholine—or some analogous substance at the nerve-endings, and 
that in myasthenia the supply is deficient, physostigmine, by delaying its destruction, would 
compensate for the lack. 

On this hypothesis, defective innervation, whether resulting from some disability of the 
anterior-horn cells or impaired conduction of nerve-fibres, as in neuritis, should also be 
corrected by injection of physostigmine and prostigmin. This appears to be the case, the 
drugs having been used in cases of peripheral neuritis and in spinal-cord lesions with 
beneficial results. Muscular power is increased. As additions to massage in such cases, 
the drugs may help in maintaining nutrition of the paralysed muscles and thus accelerate 
their recovery. The economic aspects are important. A wide field of usefulness in neuro- 
muscular disorders is thus opened and is now being studied ; the results will be communicated 
at a later date. 


Portal Cirrhosis in a Child.—G. H. Nrwns, M.D. (by courtesy of 
Dr. WILFRID SHELDON). 


W. F., male, aged 44, admitted to King’s College Hospital in January 1935, 
under Dr. Sheldon. 

History.—The parents have never noticed anything wrong with the child, apart 
from recent epistaxis in the mornings. He is quite normal mentally. He has 
never had any serious illnesses and has never been jaundiced. He was sent to 
hospital by the school doctor, who had found an enlarged liver and spleen. 

Family history.—There are seven other children, five older than the patient. 
All are well, and there is no ascertainable history of jaundice among them. 

Condition on examination.—Slightly smaller than normal in stature. Rather 
sallow complexion, but not jaundiced. A few telangiectases on the face. Abdomen 
somewhat tumid. Liver enlarged almost a handbreadth below the costal margin. 
Consistency very hard, and edge extremely sharp. Surface not obviously nodular. 
Spleen also enlarged to about 2 in. below the costal margin, consistency very firm. 

Investigations. —Wassermann reaction negative. 

Blood-count : R.B.C. 4,920,000; Hb. 92% ; W.B.C. 8,600; polys. 81-2% ; 
lymphos. 10°8% ; eosinos. 7°2% ; basos. 0°4%. 

Levulose tolerance test :— 

10 a.m. 10.30 a.m. 11 a.m. 11.30 a.m. Noon. 

Blood-sugar % 0-095 

,, after 25 gms. imvulose 0-107 0-095 0-108 0-095 


Unexplained Exophthalmos.—A. L. WINGFIELD, M.D. 


F.C., engineer’s fitter, aged 64. 

1928: Struck on right side of head in a motor accident. 

Summer 1934: Watering of the eyes and misty vision. 

Autumn 1934: Eyes became bloodshot; were treated with lotion. Head began 
to feel heavy. Apparent loss of perspective. 

November-December 1934: Hands became shaky. Hot flushes over body. Did 
not become nervous. Has lost 2 st. in weight since operation for perforated gastric 
ulcer in 1934. Occasional headaches and dyspncea. Early this year patient had 
some diplopia but this has now disappeared. 

Condition on examination.—Temperature normal. Pulse 78-96 since admission. 
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Eyes: Marked exophthalmos—right more than left. Lateral movements 
diminished in amplitude. Vertical movements full. Von Graefe’s sign positive. 
Inflammation and hypertrophic change in the conjunctive. Constant watering. 
Vision: R. 13, L. is. 

No abnormal signs detected in central nervous system. No thyroid enlargement. 
No tremor of tongue. Fine tremor of fingers. 

Chest: Some evidence of emphysema. Heart: No clinical. abnormality. 
Blood-pressure 145/90. 

Investigations : Wassermann reaction negative. Basal metabolic rate + 10%, 

Blood-count: R.B.C. 6,000,000; Hb. 116% ; C.1. 1:06; W.B.C. 8,200. 

Skiagram of skull shows hypertrophy of bones of orbit. 


Mr. JOLL said he thought that the condition was an atypical form of primary thyro- 
toxicosis. There had been a considerable loss of weight and this could scarcely be ascribed 
to the operation for perforating duodenal uleer—which might have actually have been 
expected to result in an increase in the body-weight. 

In addition the patient had slight tremor and a pulse-rate which was definitely above the 
normal at the time of examination. The type of exophthalmos was exactly that met with in 
many elderly patients with primary thyrotoxicosis. 

It must be remembered that the pulse-rate was often only very slightly increased during the 
phases of regression of the disease and that a goitre which was small in size was extremely 
difficult to palpate in male patients. 


Lymphosarcoma.—A. L. WINGFIELD, M.D. 


Amos G., aged 57, farm labourer, complains of swellings in the neck which have 
been present for many years. They are quite painless and have not caused him 
trouble at any time. 

October 1934: Accident necessitated removal of left eye. Since then fresh 
swellings have appeared. 

December 1934 : Began to cough and to bring up thick sputum. 

Nothing of importance in previous or family history. 

On examination.—Stout. Florid complexion. Temperature up to 99° F. 
occasionally. Pulse 68 to 84. Respirations 20. 

Glandular swellings in both suprascapular regions. Glands palpable in both 
cervical regions, in both axillz and in the left epitrochlear region. Liver and spleen 
not palpable. Heart and lungs clinically normal. D’Espine’s sign positive. 

Investigations.—Blood-count: R.B.C. 4,920,000; Hb. 104%; C.I. 1-06; 
W.B.C. 13,000. Differential: Polys. 78:4%; eosinos. 3:6%; basos. 0°4%; 
lymphos. 16°0%; large hyal. monos. 1:6%; 35% of polymorphonuclears are 
metamyelocytes. 

12.1.85 : Biopsy of glands from suprascapular region.—-Report : “ Section shows 
lymphatic glands which have lost their normal structure and which are very uniform 
in appearance. Glands uniformly infiltrated with cells which resemble lymphocytes 
but have slightly larger nuclei with well-marked nuclear structure. Some of these 
cells are infiltrating the capsule and surrounding fat. A few mitoses can be seen. 
This is a lymphosarcoma.” 

X-ray report: Increased density at both lung roots. Some cardiac enlargement. 
is present. 

Dr. DUNCAN WHITE said he did not agree with the opinion that these tumours were 
radio-resistant. Every radiologist knew that there was no growth which gave a more 
satisfactory immediate response to radiation-therapy, but of course sooner or later recurrence 
was inevitable and, with each recurrence, the radic-sensitivity was diminished. 
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Accidental Injuries : Their Compensation and Rehabilitation 
in the United States 


By Henry H. Kesster, M.D., F.A.C.S. 


THE effectiveness of the workmen’s compensation laws depends in large measure 
upon the type and efficiency of the administrative system. When the courts 
assumed the responsibility of administrating the law in the United States, the injured 
worker was frequently deprived of the benefits for which the law had provided. The 
most common type of administration, and the one towards which the other forms 
seemed to be tending, is the commission form. The responsibility of administration is 
placed in a central board, commission, or bureau, which receives reports of accidents, 
investigates claims, settles disputes, hears cases both by informal conferences and 
by formal trials, grants awards, and orders compensation to be paid. Not the least 
of the functions of these boards and commissions is the passing-on the many 
complex medical aspects of the compensation laws. To this end, in about fifteen 
States, medical advisers have been appointed to assist the boards in carrying out 
the medical provision of compensation acts. These medical advisers assist at 
hearings, examine claimants, pass-on the reasonableness of medical fees and what 
is most important, rate permanent disabilities. 

The medical aspects of workmen’s compensation laws have received increasing 
consideration by the commissions, the legislators, the insurance carriers, 
and the medical profession itself. When compensation laws were first 
enacted there were a few industries, usually in isolated regions, employing 
company doctors. The physicians employed were seldom of high grade. They 
were poorly paid and overworked. Out of this system of company doctors 
there was a gradual transition to that of plant and factory physicians, whose 
functions included, in addition to the treatment of industrial accidents, accident 
prevention, pre-employment examination and, in some instances, complete medical 
services to employees and their families. Despite the differences in the forty-four 
States with regard to some of the details of the law, they are essentially uniform in 
principle. The benefits provided by the law include medical and surgical services 
and compensation payments for the period of incapacity to work. The medical and 
surgical services provided in most laws include provision for initial first aid, medical, 
hospital, and surgical treatment, nursing care, drugs, and prosthetic appliances. 
Changes have occurred from time to time in enlarging the scope for the provision of 
medical care. The trend in recent years has been towards a continuous increase in 
the amount of time and money authorized for medical care, which, in the majority 
of jurisdictions, is practically unlimited. In the early formative stages compensation 
and medical benefits were ridiculously inadequate; within recent years there has 
been an increased tendency to expend more on physical restoration and thus reduce 
the period of temporary and permanent incapacity. A profound concept of the 
place of medical care in compensation has gained public recognition and has found 
expression in legislation and administrative activities. 

Only recently has the role of the physician in workmen’s compensation schemes 
been emphasized. It is the physician who must provide the numerous medical 
judgments that are necessary in the adjustment of these cases. He must decide 
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many questions which were originally considered to be legal, and were for a long 
time, and still are, determined by lay-officials. The interpretation of accidents is 
frequently referred to the physician. The causal determination of the relation 
between injury and disease is likewise within the province of the physician. The 
compensation benefits which the injured worker receives depend in large part on the 
determination of the disability-period by the physician. Thus it is seen how the 
machinery of the workmen’s compensation has developed and with it, the important 
medical aspects influencing the relationship between organized medicine and the 
general public. For the first time, organized medicine is called upon to determine 
public policies and to participate in schemes of social welfare for which it is not 
equipped by training or philosophy. 


PHYSICAL RESTORATION 


The return of the injured worker to gainful employment is a problem common 
to all countries. The goal of rehabilitation is the improvement of the mental and 
physical powers of the disabled person in order to meet the competition of those 
who are free from physical defects. 

The large group of the disabled who seek the services of rehabilitation agencies 
frequently have disabilities which may be corrected, wholely or in part, by medical 
or surgical measures. Every effort should be made to discover whether the maximum 
physical restoration has been obtained, even though the disability be of long standing. 
This may be accomplished in three days: (1) by surgery; (2) by functional re- 
education, and (3) by prosthesis. 

Rehabilitation surgery. —Through the use of well-recognized orthopedic 
operations, physical disability may be reduced and function enhanced. Ankylosed 
joints may be made movable through arthroplasty ; stiff and limited joints, such as 
the knee, may be improved by capsuloplasty or synovectomy; ununited fractures 
are stabilized by bone-grafting; flail-joints are immobilized by arthrodesis; and 
paralytic deformities are improved by fixation operations on the joints involved or 
by tendon transplantation. In considering auy surgical plan the objective must 
always be the ultimate job restoration of the individual. The operation may, 
therefore, be designed for specific ends or only for local improvement. The necessity 
for surgical measures is illustrated in the following cases :— 

A 19-year-old aviator crashed, sustaining multiple injuries that threatened his life. A 
fractured skull, facial paralysis, compound fracture of the right elbow, a compressed fracture 
of the spine, internal injuries, compound fracture of the right leg, and paralysis of the leg, 
with foot-drop, were the immediate sequel# of his accident. He was seen four months later 
and was found to have made a fairly good constitutional recovery. However, he was suffering 
from so many skeletal and functional disabilities that the hope of rehabilitating him physically 
or vocationally seemed altogether remote. He had developed kyphosis of the spine, and 
ankylosis of the right elbow, and had a draining osteomyelitis of the right ankle and a 
paralysis of the left leg. A series of operations was undertaken to improve his physical 
condition. An Albee graft stabilized the weak spine; an arthroplasty gave him motion in 
the right elbow; an astragalectomy removed the focus of infection in the foot, permitting it 
to heal in an extreme varus position—later corrected by osteotomy; a Campbell bone-block 
performed on the left foot helped to stabilize the ankle, permitting him to wear ordinary 
shoes and to walk with balanced gait. Now, three years after the accident, the patient is 
able to walk without the aid of any apparatus or support and is at present completing a 
course in aviation engineering with excellent grades and with a definite opportunity for 
employment. 

Rehabilitation surgery not only increases function, but also improves the 
cosmetic appearance. In this way, the attitude of repugnance may be eliminated. 
The lessons learned in the World War in the field of plastic surgery have been 
applied to the problems of civil life with extraordinary success. Improvement in 
the physical appearance is an important factor in helping the disabled person to 
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reach his objective. By means of plastic surgery not only is the cosmetic defect 
eliminated, but the function of the part may also be improved. 


A 20-year-old youth was injured in a gasoline explosion, sustaining extensive burns of 
the neck and arms. These resulted in marked keloid formation. The scars were so 
extensive in the cubital fossa that it was impossible to replace the entire scar with new 
skin. That portion of the scar, however, which was the direct cause of the limited elbow 
motion, was excised and replaced by means of two pedicle flaps. In order to prevent the 
recurrence of the keloid, deep X-ray therapy was applied with excellent success. 


Functional re-education.—In many cases it may be necessary to complete the 
entire plan of physical rehabilitation, before job-restoration, vocational training, or 
employment becomes feasible. A tailor, for example, who sustains an infection in 
his hand, requiring incision and drainage and leaving a permanently disabling 
stiffness in the hand and fingers, must often reconstruct his social and industrial 
life. Two courses may be open to him, depending upon the extent and severity of 
the disability. After his discharge by the physician or hospital, he may be required 
to seek employment at a very much reduced earning capacity, necessitating a re- 
adjustment of his mode of living to a lower standard. On the other hand, he may 
find it more advisable to obtain further medical aid with a view to improving the 
physical condition of his hand. It is probable that by a course of intensive after- 
treatment, followed by the development of the remaining physiological functions of 
the hand, the disabled person may find it possible to return to his former vocation 
and employment. This should always be the primary goal of the rehabilitation 
service. The change of vocation is a severe stress of the disabled person’s morale, 
especially if a reduced earning capacity is entailed. It is more rational to utilize 
medical and physical methods to overcome the physical disability and, thereby, 
prepare the disabled individual to return to his former work. 

There is a no better means of achieving this objective than through occupational 
therapy. In addition to massage, splinting, and mechanical treatment, maximum 
functional restoration of an injured part can be obtained through systematic and 
active use. By this means, functions are improved by the development of the range 
of motion in the joints, the strength of the component muscles and the coérdination 
from the brain through the peripheral nerves. In addition to the improvement of 
physical disabilities, psychological attitudes and morale are also aided by these 
procedures. Occupational therapy received its greatest impetus immediately after 
the world-war. It has been applied with equal success to those disabled in industry 
and civil life. Curative workshops have been established throughout the United 
States, a few associated with hospitals. The effect of occupational treatment in 
the rehabilitation of disabled persons may be noted in the following cases :— 


Picked up by a social worker in the municipal almshouse, G. F., aged 29, was admitted 
to the curative workshop, with little hope of readjustment, since his past failures in industry 
made any effort at rehabilitating him seem futile. Even to himself the idea of training was 
a waste of time and a practical joke. The spastic hemiplegia from which he had suffered as 
the result of a birth-injury was sufficient reason for making him a permanent and hopeless 
invalid. Though his attendance was forced at the beginning, he later manifested such physical 
and mental changes through occupational therapeutic practices, that we were able to secure 
employment for him a year after admission to the shop. Continual practice, training, and 
application in the use of his remaining good arm, qualified him for the position of an 
automobile painter. He has remained gainfully employed for the past six years with the 
same organization. 


Prosthesis—Among the large group of the disabled who seek the services of 
rehabilitation agencies, the amputation case is one that requires careful con- 
sideration. Many of these disabled persons rehabilitate themselves because of 
educational or vocational qualities that are not interfered with by their handicap, 
because of well-adjusted personalities, or because of fortuitous circumstances. On 
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the other hand, there are a large number who are unable to help themselves, and so 
seek the aid of rehabilitation organizations. Employment is facilitated by 
providing these individuals with artificial appliances. The prosthesis serves to 
remove the psychological aversion toward the crippled by replacing his missing 
member and offsets the economic prejudice of the employer through increase in the 
handicapped person’s industrial efficiency. 

A man who wears an artificial leg is the least disabled of all cripples. Such a 
leg is an adequate substitute for the weight-bearing function of the natural leg, 
while the cosmetic defect is easily eliminated by wearing the appliance. Fitting an 
artificial leg is not a difficult task, except in unusual situations. 

I have in mind the case of an industrial worker who, because of a compound fracture, 
lost his leg four inches above the knee. He had been wearing an artificial leg for three 
years, when he was struck by an automobile and sustained a fracture of the neck of the 
femur on the affected side. This was treated by a simple spica bandage of woven elastic 
and by rest in bed. The fracture united with slight deformity but with a marked adduction 
contracture. After the fracture had healed the patient was unable to wear his former 
artificial leg, and it was difficult to fit him with a new one until the contracture was 
overcome’by intensive massage, manipulation, and exercise. 


Although the fitting of an artificial leg is a comparatively simple matter, the 
problems which face us in the fitting of the appliance and application of a prosthesis 
to an arm-stump are extremely difficult. 

The principal problem is that of making the stump play a supporting role in 
daily life and work. The expectations of amputated persons are frequently too 
great. They hope to be capable of doing absolutely independent work through the 
artificial appliance. Unfortunately, the types of appliances now in use have not 
entirely fultilled this desired objective. 

Only a small proportion of those supplied with artificial arms wear them, and a 
still smaller proportion actually use them. A survey made in Germany over a long 
period of years among a group of 7,000 arm amputations showed only 129, or 
1°8%, who wore a mechanical arm. In another survey of 729 cases of cineplastic 
amputation, 273 or 37°4% wore their prosthesis from one to thirteen years. 

Eighteen years have elapsed since Sauerbruch reported his efforts to develop a 
useful, movable substitute arm. The remaining muscles in the amputated stump. 
are utilized by means of pegs passed through canals in the muscles and attached to. 
levers operating the artificial-hand mechanism. In this way the physiological 
action of the stump muscles has been restored. The biceps and triceps muscles in 
the upper arm, and the flexors and extensors of the lower arm control the grasp and 
release of the fingers of the artificial hand. Thus the stump retains its real task of 
guiding the hand without other problems added to it, as in the mechanical arm. 
In this way it can accomplish that task more effectively. Though the fingers of 
the artificial hand have no feeling, natural control is nevertheless exerted by the 
muscles in the act of grasping, thereby permitting a close approximation to natural 
hand function. 

For some unknown reason the cineplastic procedure has been discredited. This 
may be due to faulty operative procedures. It is important that the canals should 
be correctly made, as well as that the artificial arm should be properly built. Another 
necessary element is to obtain the codperation of the patient, particularly in the 
after-care and training of the muscle-motor. 

I have utilized the cineplastic operation in eighteen cases. Of these, twelve 
patients have been provided with arms and six are waiting for their appliances. 
In two zcases there was a slough of one motor, thus leaving only the remaining 
motor to activate the appliance with resulting inefficiency. In the remaining ten 
cases all the patients are actively utilizing their appliances at work and in the 
routine pursuits of life. 
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The use of the cineplastic amputation in selected cases is of distinct advantage 
in the rehabilitation of arm amputations. Through the natural control obtained by 
this procedure, the individual is able to utilize the assistance of the amputated arm 
in the performance of his daily tasks. In increasing his efticiency, he restores his 
confidence and ability to compete with others. He is thus equipped to partake of 
a fuller life without asking for any special considerations because of his disability. 


SUMMARY 


The evolution of social legislation in the United States has followed that of 
England quite closely. We have borrowed the Workmen’s Compensation scheme 
from England, and have adapted many rehabilitation procedures introduced by 
England during and after the world-war. 

From this experience we have learned that adequate social control of accidental 
injuries depends on two factors, a modern system of administering the Workmen’s 
Compensation law and a centralized organization for the rehabilitation of disabled 
workers. The establishment of medical tribunals to regulate the medical questions 
which dominate workmen’s compensation procedure would be a distinct contribution 
to progress. The creation of curative workshops or central rehabilitation clinics 
would do much to diminish the period of incapacity to work, reduce the cost of 
compensation, and promote harmonious relationships among all social groups. 


Discussion.—Mr. P. H. VERNON (Chief W.C.C. Assessor, Ocean Accident and Guarantee 
Corporation Limited) * said that there were fundamental differences between the administration 
of the Workmen's Compensation Act in this country and that of many of the American 
States. Whereas in the United States workmen’s compensation was administered through 
a Workmen’s Compensation Bureau, whose decision on medical, as on all other points, 
was final, in this country we were entirely dependent upon the county-court judge and/or 
the medical referee appointed by the court. More often than not the county-court judge had 
to decide points which were essentially matters for a medical referee. Even where a medical 
referee was called upon to assist the court, much depended upon the view point of the particular 
judge hearing the case. Unlike the American Compensation Scheme, the British Workmen’s 
Compensation Act did not contain any schedule of disability assessments for cases of 
permanent incapacity. It was arguable as to whether such a schedule was desirable. 

He (the speaker) was struck by the methods adopted in determining final disability 
assessments, which were based entirely upon loss of function, without regard to the effect of 
that loss of function upon a workman's earning capacity in the particular trade for which he 
was qualified. Using an illustration from the lecture, it was pointed out that the loss of a 
finger to a tailor would entail a far higher degree of permanent loss in earning capacity than 
would be the case in some other trades. 

The scale of disability assessment appeared to him to be very moderate, and at first sight 
there seemed to be every inducement to an injured workman to enter the open door of the 
Rehabilitation Centre. Indeed, the success of the Rehabilitation Commission was clearly 
due, in large measure, to the close coéperation between the Commission and the Compensation 
Bureau, and the fact that the evidence of the Commission was accepted as authoritative by 
the Bureau. 


Mr. G. E. DUNNINGHAM (British General Insurance Company)' said that the New 
Jersey Rehabilitation Committee were doing excellent work, showing excellent results. 
These results were largely due to the method in which the Workmen’s Compensation Laws 
of that State were administered, and to the important fact that the medical and surgical 
problems were decided by a board of medical men having rather arbitrary powers and 
against whose decision there was no appeal to a court of law. 

The system of workmen’s compensation in this country was not conducive to the 
successful undertaking of a scheme of rehabilitation, because (a) the period during which 
weekly compensation was payable might be indefinite. (b) Despite all medical evidence that 
might be produced by medical men, with regard to incapacity or otherwise, the judge of 
the county-court was sole arbiter. 


_ 1 The views expressed by the speakers are personal, and should not be taken to represent the official 
views of any particular Insurance office or of the Insurance world in general. 
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If a scheme of rehabilitation was to meet with any measure of success in this country it 
would be necessary for all interested bodies—i.e. the legislature, trade unions and their 
members, doctors, lawyers, and insurance companies—to be convinced as to the benefit which 
would be conferred upon workmen and Industry by the introduction of such a scheme. 

Referring to the arbitrary powers conferred upon the Medical Board in New Jersey, he 
hesitated to suggest that power would be readily given to such boards in this country, but 
there was a precedent for it in that, in connexion with the silicosis schemes, medical boards 
had been set up to examine and certify whether or not workmen engaged in industries or 
processes conducive to the disease were suffering from it. No appeal could be made against 
the decision of the medical board. 


Mr. C. HOPE CARLTON said that Dr. Kessler’s paper filled him with the same enthusiasm 
as he felt when he saw the Zander Institute at the Hague. However, he was sure that 
English surgeons were capable of carrying out after-care as well as those of any other country. 
The reason why after-care was not so carried out was to be found in the legal and economic 
environment of the workman. In the first place, the workman felt that if he took too 
optimistic a view of his condition it might prejudice him in the ultimate award of a “lump 
sum.” Secondly, the many sources of disability-certificates open to him prevented any 
continuity of supervision. Should he be advised, in the out-patient department of a hospital, 
to attempt work, he might cease to attend there, and obtain certificates from his family 
adviser. Perhaps after a year’s interval he might return to another hospital and so ring the 
changes on several advisers for several years. 

Finally, the insurance companies visualized their liability for disability pay. All of this ' 
the workman needed for essential food and shelter. None was available for therapy. 
It was not the policy of the insurance companies to provide further funds for therapy. 
Possibly, from their point of view, money so provided would afford uncertain returns and 
they would have little control over its expenditure. No doubt they agreed that the waste of 
weekly compensation money was deplorable, but such loss was “their job” and for its 
incidence they were actuarially prepared. 


Dr. H. E. MOoRE said that the conditions in this country were so different from those in 
America from the point of view of the administration of the Workmen’s Compensation Act, 
that though there was real need for the establishment of rehabilitation centres, their utility 
was bound to be curtailed until some amendment of the Acts came about. He had no doubt 
that when once they were established there would be a great reduction in the present wastage 
in industry. In such centres it would be possible to prove the amount of function recovered, 
and assess disabilities with accuracy, and that thereby justice would be secured, and the 
present methods resulting in litigation, in which eminent members of the profession advance 
opposing views, would cease. 

He foresaw the establishment of medical tribunals with access to the records of observed 
function at the centres, as the adjudicating bodies in future claims. Movements and tests 
of muscle-power were no proof of function, but active stresses were. 

The psychological problems, which were manifest in so many cases, could be solved at 
such centres, and the presence or absence of symptoms, e.g. pain, determined with certainty. 
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DISCUSSION ON THE DIAGNOSIS OF DISEASES 
OF THE STOMACH 


Dr. T. Izod Bennett: The diagnosis of gastric disease is a subject, at first 
sight simple, which becomes more and more complex on close consideration. The 
average layman often believes that “his stomach is upset”; a large proportion of 
the patients attending a mixed clinic, whether at the medical out-patient department 
of a general hospital or at the surgery attached to a large panel practice, do so 
because they believe that they are suffering from some malady of gastric origin, but 
the instructed physician knows that organic disease of the stomach is a relatively 
rare explanation of the symptoms of any of the persons in question. 

Looking at the matter from another side, we know that organic disease of the 
heart, of the lungs, or of the central nervous system will usually produce physical signs 
which can be readily demonstrated by an expert to a class of students ; in the case of 
diseases of the stomach we know that ordinary clinical examination frequently reveals 
no abnormal physical signs whatsoever. 

It may perhaps be laid down as axiomatic :— 


(1) That provisional diagnosis of disease of the stomach is most often derived 
from careful analysis of the patient’s symptoms, without the support of any positive 
abnormal findings on physical examination. 


(2) That special examinations are necessary in nearly every case, in order to make 
a definite diagnosis, and 


(3) That serious organic disease of the stomach often occurs without symptoms 
or signs sufficient to call the attention of either the patient or his medical attendant 
to its presence. 


Some years ago I was consulted by a patient who came to me by hazard and in 
whose case diagnosis was reached almost by accident :— 


He was a middle-aged man who had come to live in London from the North of England. 
He knew no doctors here, and sought advice for a slight abdominal pain which had troubled 
him off-and-on for some twenty-five years. It was not a serious matter, and took the form 
of recurrent pain which would wake him about 5 a.m. once or twice in each week. This, as 
I have said, had occurred at irregular intervals during twenty years or more, it was no 
worse than usual when he came to see me, but it irritated him and he was anxious to 
know whether its cause could be discovered. Six months later, when he was dying, he 
assured me again that what I have related was the whole story and there was no other 
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reason for his coming to see me. It will be agreed that there was nothing to suggest 
organic disease of the stomach; I performed a gastric analysis, and found that the patient 
had complete achlorhydria of what is usually called the “ benign” type, that is to say there 
was neither blood, excess of mucus, delay in emptying, excessive total acidity, or any other 
abnormality except a complete absence of hydrochloric acid. When on the following day a 
barium examination of the stomach was carried out we were horrified to discover a small 
filling defect in the pyloric antrum. Exploration had to be advised and this was met with a 
most emphatic refusal. The patient was persuaded to see two other consultants and was 
again examined by X-rays, this time by an eminent radiologist in Liverpool, who exactly 
confirmed our findings. He then consented to operation; an early cancer of the pyloric end 
of the stomach was demonstrated and removed, and a few months later the patient died of 
metastases affecting the peritoneum and liver. 


The case is quoted to illustrate the second and third of the axioms laid down 
above which stress the importance of special examinations and the possibility of 
serious organic gastric disease without relevant symptoms. 

Successfully to reach an accurate diagnosis three things are necessary :— 

(a) Careful analysis of the patient’s history. (b) Careful general physical 
examination, and (c) Special examinations, including radiological examination, 
gastric analysis, and such laboratory examinations as examination of the stools 
for blood. 

The history is of paramount importance, but its value must depend largely on 
the experience and intelligence of the physician who takes it. Apart from the 
patient’s own story, a series of questions must be put, in order to determine whether 
pain, rather than discomfort, is the presenting symptom, during what length of 
time the symptoms have been present, whether they are continuous or periodic, and 
whether they bear any real relation to the intake of food. Apart from the analysis 
of such subjective symptoms, the clinician must ascertain whether other symptoms 
—gsuch as vomiting or hemorrhage—have occurred. 

But it must not be forgotten that a definite diagnosis can never be reached from 
history alone, however suggestive it may seem to be. Moreover, we must preserve 
discretion, always bearing in mind that the stomach is an organ which, by its very 
physiology, is incapable of giving rise to symptoms except in somewhat rare circum- 
stances. We must, for example, remember that gastric sensibility is of such low 
grade as to be almost absent; the classical work of Beaumont, Carlson, Pavlov, 
and a host of other observers, has long since demonstrated that ordinary sensibility 
is nearly absent in the stomach. Even to-day the severe pain which accompanies 
some cases of gastric ulcer is far from easy to explain, and we all know that severe 
and chronic ulceration of the stomach can be present without any pain at all. It 
may indeed be said that the presence of epigastric pain or discomfort is by itself 
not suggestive of disease of the stomach at all and that it is only when such pain 
or discomfort is immediately related to the intake of food or is constantly relieved 
by the intake of food that it becomes probable that it is closely associated with an 
organic gastric lesion. 

Similar reservations must be present in the mind of the clinician when he is 
confronted with a story of vomiting. The copious vomiting of pyloric stenosis is 
admittedly a phenomenon so characteristic that a diagnosis can almost be made on 
it alone, but less obvious types of vomiting are more often than not the result of a 
disturbance far removed from the stomach itself. It has been my experience on 
four occasions to announce to a medical colleague that the vomiting for which he 
had brought his wife to consult me was not a sign of gastric disease, but merely the 
prelude to what journalists describe as a “ happy event.” It is indeed strange to 
reflect how seldom vomiting is of gastric origin; seasickness, pregnancy, cerebral 
tumour, and uremia afford immediate illustrations of this truth and should warn 
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us both of the danger of accepting this symptom as an indication of gastric disease 
and of the importance of avoiding narrow specialization in medicine. 

Turning to the physical examination of the patient we have all been rightly 
taught that this must include examination of every system and not be confined to 
the abdomen alone. The discovery of absent tendon reflexes or of crepitations at 
the apex of one lung, may throw immediate and intense light upon an obscure case, 
whilst the demonstration of such somewhat remote signs as a gland in the left 
anterior triangle of the neck, or the presence of thin spoon-shaped nails, may 
emphasize the significance of somewhat vague gastric symptoms. 

As regards examination of the abdomen itself, inspection is a method which is 
too frequently neglected. Inspection often reveals not only visible peristalsis but 
less conspicuous—yet equally important—facts, such as the presence of a tumour, 
or persistent hypertonus of the stomach. On the importance of palpation it is 
unnecessary to dwell, but it would be idle to pretend that it yields important results 
in more than a small proportion of cases. In this respect, mention must be made 
of the controversy between radiologists and pure clinicians as to the value of tender- 
ness elicited on palpation. The tenderness found by the radiologist is elicited on 
deep palpation whilst the clinician is more often inclined to note the hyper«sthetic 
areas demonstrated on light palpation of the surface tissues. It must unfortunately 
be admitted that the actual diagnostic value of such areas of tenderness of hyper- 
esthesia is limited. Percussion and auscultatory percussion play little part in the 
diagnosis of gastric disease. 

It would be a mistake to devote longer time to the discussion of physical 
examination because when we have reached the suspicion of a gastric lesion as the 
result of careful history-taking and physical examination, we are obliged to turn to 
the radiologist and the clinical pathologist in order to seek further data in support of 
this provisional diagnosis. The custom of teachers of clinical medicine to lay down 
that the uses of X-ray examination are limited to confirming the opinions derived 
from clinical examination dies hard. It is a dictum that should be recognized as 
obsolete. Admittedly, the physician in this country is too rare a visitor to the X-ray 
department, but it is even more true to say that the physician who ventures on a 
dogmatic diagnosis of disease of the stomach without having obtained a radio- 
logical report on the patient is performing much less than his duty, since, of all 
methods of arriving at a diagnosis of gastric disease, X-ray examination is the most 
important. 

Gastric analysis is also important. A radiogram is, at best, a photograph of a 
shadow, and great as is the advance that has been made in this work during recent 
years, it still provides us with nothing more than an idea of the shape of the stomach 
and the deformities created by disease. Gastric analysis gives us an idea, and in 
expert hands an exact idea, of any abnormality of secretion that may be present and 
of the presence or absence of certain abnormal constituents. Fractional gastric 
analysis represents an important advance over the old single test-meal observation. 
In fractional gastric analysis a series of specimens is observed and the possibilities 
of error due to a single misleading specimen, are thereby enormously diminished. 
Particularly, the examination of the contents of the fasting stomach is of import- 
ance, and again and again facts are discovered from this examination—such as the 
presence of food taken many hours previously, or the presence of altered blood and 
excessive mucus—which by themselves are sufficient to make the presence of organic 
disease a certainty. There has been a tendency, since the introduction of the 
fractional method, for too much stress to be laid on the shape of the curve of acid 
secretion so obtained. Diagnosis must never be based on such fallacious grounds ; 
gastric analysis must be employed to enable the observer to say whether the stomach 
is secreting actively, not at all, in a normal, or in an excessive degree; it must be 
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used to determine whether an actively bleeding lesion is present, whether there is 
delay and stagnation present or whether the secretion suggests inflammation ; these 
are points which can usually be obtained only by gastric analysis and they are often 
points of fundamental importance. 

During recent years the value of gastric analysis has been enhanced by the use 
of histamine; this substance, given hypodermically in small amounts, is sufficient 
to produce an immediate secretion of acid in any stomach capable of the process ; 
anyone familiar with the practical side of gastric analysis knows that in a nervous 
patient psychic inhibition may be sufficient to prevent secretion, and in this way a 
false picture of achlorhydria may be obtained ; this error cannot occur if an injection 
of histamine is given during the analysis, or on repetition of a doubtful analysis, and 
it is quite certain that a diagnosis of achylia gastrica is never justified unless the 
complete absence of secretion and hydrochloric acid has been demonstrated by the 
use of histamine. On the other hand, it is doubtful whether the substitution of a 
secretory test by the use of histamine alone, instead of in conjunction with some 
sort of test meal, is a wise procedure. The secretory response to histamine must 
necessarily be an artificial response and the clinical observer who performs fractional 
gastric analysis himself, or in close collaboration with a colleague in a laboratory, 
obtains a picture of the behaviour of the stomach of his patient which cannot be 
got in the same detail if reliance is placed on a histamine injection without the use 
of a test meal. 

Other laboratory procedures, such as examination of blood and examination of 
the stools for occult blood, are sometimes of great value in assisting diagnosis in a 
case of disease of the stomach but need not be reviewed at this stage. 

The above is a brief summary of the procedure which appears to be most 
valuable at the present day. My next suggestion is that diagnosis is more likely to 
be accurate if we bear in mind the fact that for practical purposes there are only 
three diseases of the stomach. Syphilis and tuberculosis of the stomach undoubt- 
edly occur, and such rarities as hair-balls in the stomach and non-malignant tumours 
are definitely known, but these are all outside the scope of everyday work, and we 
know that for such practical purposes, the possibilities are limited to three diseases— 
peptic ulcer, cancer of the stomach, and gastritis. 

Regarding the first two of these, it may be said at once that each of them gives 
a fairly characteristic history in the majority of cases; peptic ulcer is essentially a 
disease giving a long history with periodical recurrences, and it is a golden rule with 
few exceptions that the diagnosis of simple peptic ulcer is seldom justified on a 
history shorter than two years. Moreover, the history is almost invariably one of 
pain occurring some time after food, and often of pain somewhat or entirely relieved 
by food or alkali, and further, of pain which wakes the patient at night. The 
X-ray appearances are characteristic but the results of gastric analysis are usually 
valueless, although a low or absent secretion of hydrochloric acid must arouse 
suspicion that the diagnosis may be different from what the X-ray picture has 
suggested. 

The most important point for discussion in connexion with the diagnosis of 
gastric ulcer concerns the circumstances in which suspicion that such an ulcer is 
malignant may arise. I would summarize the major points of this problem by 
saying :— 

(a) That an X-ray picture of a large ulcer in a patient with a history of less 
than twelve months is probably the picture of a malignant ulcer. 

(b) That any X-ray picture showing an ulcer characterized by size rather than 
depth, and accompanied by the report that peristalsis was notably broken in the area 
of the ulcer, must be regarded with suspicion, no matter how long the history. 
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(c) That ulcers on the greater curvature of the stomach are, almost without 
exception, malignant, and 

(d) That the presence of an ulcer with absence of secretion of hydrochloric acid 
is suspicious. 

But of all these points, the history is unquestionably the most important. For 
many years we have tried to arrive at the truth in the controversy as to whether 
simple gastric ulcers are prone to malignant degeneration. That controversy re- 
mains undecided. Surgeons tend to say that an important proportion of simple 
ulcers become malignant; physicians tend to adopt the contrary view. For a long 
time it was held that the relatively high proportion of cases of malignant ulcer 
reported amongst specimens of apparently simple ulcer removed at operation was 
explained by mistakes of interpretation by histologists. It is not possible to explain 
the findings of such authorities as Professor M. Stewart in this manner. I would 
rather say that it is much easier for error to creep in when the notes of the patient's 
history are under analysis than when an expert pathologist is examining a micro- 
scopic specimen. In my experience the malignant degeneration of gastric ulcer is 
an exceedingly rare event. There must be hundreds of physicians like myself who 
have seen hundreds, or even thousands, of cases of gastric ulcer and have had the 
opportunity of watching those cases for many years. How often has any of us seen 
such a patient five, seven or ten years later, develop cancer of the stomach? On the 
other hand we have all of us seen cases which we believed to be instances of simple 
gastric ulcer prove, a few months later to be cases of malignant ulceration. It 
must be repeated that the history is the decisive point, and that whenever a case of 
gastric ulcer is seen with a short history the clinician must anxiously ask himself 
the question whether this is not a malignant ulcer. 

Considering the question of cancer of the stomach in general, we must always 
bear in mind that there is no common disease presenting a clinical picture with 
wider variations. The site of the disease, whether it appears in the body of the 
stomach or near one of its orifices, and the degree of malignancy of the growth, are 
factors capable of producing a great variety of clinical pictures; but, apart from the 
common syndromes, many of us have experienced most obscure clinical pictures 
which have eventually proved to be the result of cancer of the stomach. It is 
recorded that the great Trousseau died of cancer of the stomach shortly after he had 
warned an audience of the diagnostic importance of the sudden thrombosis of a blood- 
vessel, a condition which he himself developed a week later. The rapid production 
of malignant ascites or the spread of metastases may produce strange clinical 
appearances. I have myself seen a generalized anasarca produced by the continuous 
loss of albuminous fluid from a gastric tumour, and I have encountered bilateral 
gangrene of the fingers, apparently resulting from the unexpected presence of 
malignant glands in the neck, which arose from a primary neoplasm of the 
stomach. 

When we come to examine the third common disease of the stomach, gastritis, 
we are upon difficult ground. Few of the diagnoses commonly made in everyday 
practice are based upon such unsatisfactory evidence. All the old textbooks, and 
many of the current ones, inform us that gastritis is a common result of the indiscreet 
use of alcohol, tea, pickles and such-like fare ; this may be true but, if it is, we must 
admit that it is possible to indulge in such things for many years and in great 
amounts without producing any apparent disturbance either subjective or objective. 
On the other hand, gastric analysis of apparently normal persons reveals that -a 
definite percentage of even young people secrete no hydrochloric acid in any 
circumstances, and it has been reasonably suggested that this phenomenon is an 
acquired one due to gastritis. Personally, ] have always found great difficulty in 
believing that the stomach can be such an inefficient organ as readily to show 
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inflammatory changes merely because its possessor may have an abnormal appetite 
or taste in foods. Must we not agree that chronic stomatitis or chronic intlamma- 
tion of the rectum are diseases which are not known to occur in numbers or in 
degree in any way comparable to what is alleged to be the case when gastritis is in 
question? In saying this I do not for a moment question the frequent occurrence 
of achylia gastrica—-I may indeed claim to have been in part responsible for the wider 
recognition of this condition in Great Britain—but would emphasize. that in my 
opinion the evidence goes to show that achylia gastrica rarely gives rise to local 
symptoms and signs ass from those derived from gastric analysis), although it 
may. in a fairly important proportion of cases, cause remote effects sometimes of 
dramatic nature. In recent years it has been suggested by certain high authorities 
that gastritis is a common disease, that it can readily be diagnosed with certainty, 
and that it responds well to treatment. I find myself in complete disagreement with 
such statements. We can certainly diagnose achlorhydria, and it is possible that 
gastritis is the correct concept of the xtiology of this condition, but I think that a 
diagnosis of gastritis based solely on certain types of epigastric discomfort and on 
the presence merely of an excessive amount of mucus on gastric analysis is at best 
very doubtful. 

On the other hand, the momentous discovery of Samuel Fenwick in 1877 tbat 
pernicious anemia is related to atrophy of the stomach has reached its culmination 
in the work of Castle and his fellow-workers, who have shown that this disease can 
be symptomatically cured, in many instances, by the oral administration of extracts 
prepared from gastric mucous membrane. We must to-day recognize that 
Addisonian pernicious anemia is a disease of the stomach, and anyone with the 
vision to recognize this must feel that it is wise to exercise extreme caution in a 
debate such as the present one by which our successors may be inclined to judge 
the mental processes of our profession as they were in the year 1935. If a note of 
prophecy is permissible I would like to record my opinion that we are on the brink 
of discoveries in pathology which may, during the next twenty years, revolutionize 
our conception of gastric disease. In the Courtauld Institute of Biochemistry 
Dr. Noble and Professor Dodds are producing most dramatic pathological changes in 
the stomachs of animals by the injection of endocrine extracts ; I have seen some- 
what similar lesions produced in certain laboratories in France by the stimulation of 
sympathetic ganglia, and it seems to me possible that on a future occasion a debate 
of this character may centre round the means of deciding what endocrine gland or 
what portion of the sympathetic nervous system is responsible for a gastric lesion, 
and that much of what any of us may say this afternoon may appear entirely 
obsolete. 


Dr. Maurice Shaw: In this discussion I propose to discuss only the functional 
disorders of the stomach. 

In a sense all gastric disorders are functional, inasmuch as the symptoms to 
which they give rise are due to the perversion of function—usually, if not always, 
the motor function—of the stomach and the contiguous portions of the alimentary 
canal. I suppose it would be generally agreed that the pain of such a common 
condition as peptic ulcer is due rather to the motor defects to which it gives rise 
than to the actual ulceration itself. It is, however, true that the motor function 
may be disturbed without it being possible for us to discover any organic lesion of 
the stomach or duodenum. The commonest cause for such truly “ functional” 
disorders is the reflex effect upon the nervous mechanism of the stomach which may 
arise in disease of other viscera, of which the appendix and gall-bladder are by far 
the most important. 
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There also appear to be cases in which, after the employment of every known 
test, no disease can be discovered in any organ of the body. It is only possible to 
explain this state of affairs by three hypotheses :— 


(1) The mechanism of the organ may be deranged by some extraneous factor 
such as faulty habits in relation to feeding, drinking, smoking, exercise, etc. 


(2) The symptoms may be the result of a neurosis. 


(3) Finally, it must not be forgotten that our methods of examination, searching 
though they may be, are relatively crude, and organic conditions may be present 
and yet remain undetected. 


The first category can only be diagnosed by a careful history which must include 
a full investigation of the habits of the patient in relation to those factors which I 
have mentioned. It goes without saying that a full physical and radiological 
examination must be carried out and that other tests may be necessary before 
organic disease can finally be excluded. In many cases the decision lies finally 
between a primary’”’ functional disorder and a neurosis. The latter diagnosis is 
not one which should be lightly made. Just as physical disease is only diagnosed 
in the presence of some definite physical sign, so psychological conditions require 
positive psychological findings before their diagnosis is justified. It does not follow 
that the diagnosis cannot be made except by the specialist in psychiatry; most of 
us are capable of recognizing the common anxiety and obsessional states which so 
often give rise to gastric symptoms. But once we have committed ourselves to a 
diagnosis of a neurosis, the help of the expert should be sought for treatment, unless 
the condition yields rapidly to the simple measures of psychotherapy which are the 
stock-in-trade of every general practitioner and physician. 

It is probable that reflex disturbances of the cesophagus are a prominent cause 
of many of the symptoms from which patients with functional gastric disorders 
suffer. Apart from these the troubles of our patients are mainly concerned with 
faulty functioning either of the body of the stomach or of the pyloric mechanism. 
It does not matter much whether we consider the latter to be due to spasm 
or to “ achalasia’; it is likely that both conditions occur. It is important, 
however, to recognize that the stomach, like all other hollow muscular viscera, is 
endowed with the function of “ posture,” and that many symptoms may arise from 
postural defects. By “ posture” is meant the function of adapting the size of the 
organ to its content in such a way that the intravisceral pressure remains more or 
less constant. It is obvious that unless this function, involving delicate neuro- 
muscular coérdination, is perfectly carried out, the tension of the visceral wall will 
vary and so give rise to both painful and non-painful sensations. 

The first step in the diagnosis of functional gastric disease must be the 
elimination of intrinsic disease of the stomach itself. Next must come the exclusion 
of all extrinsic disease both in the abdominal cavity and elsewhere—for we must 
never forget that gastric symptoms may be the main complaint of patients suffering 
from diseases so widely different as pulmonary tuberculosis and tabes dorsalis. 
Finally, a choice has to be made between a true neurosis and primary functional 
disease and this, as I have indicated, can only be successfully accomplished by a 
minute investigation of the patient's history. 

I have recorded my opinion that gastric symptoms are mainly due to defects of 
motor function, but a brief consideration of the secretory abnormalities of the 
stomach is essential to any discussion like this, as secretion is such an important 
function of the organ we are considering. Great variations in the secretory 
behaviour of the stomach are met with in both organic and functional disease, but it 
is doubtful whether these variations are ever the direct cause of symptoms. Hyper- 
acidity is a diagnosis sanctified by long usage but rarely justified. An excess of acid 
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in the stomach does not give rise to any abnormal sensation in an organ whose 
mucosa is healthy, and even in the presence of ulceration high concentrations of 
acid can often be tolerated without pain. Experience with test meals shows that 
patients diagnosed as suffering from “ hyperacidity”’’ are just as likely to have a 
deficient, or even an absent, secretion of hydrochloric acid. Physiological experiments 
all tend to show that the glands of the stomach secrete a juice with a remarkably 
constant acid content and it is doubtful whether the pH can ever vary beyond an 
exceedingly small range. If ‘ hyperacidity”’ means anything, it indicates a failure 
of the neutralizing mechanism rather than a secretion of a juice with an abnormally 
low pH. The neutralization depends upon various factors, saliva, mucus, pyloric 
secretion and regurgitated duodenal and intestinal secretions. In so far as these 
factors may be altered by “functional” disturbances, secretory anomalies may be 
true functional disorders of the stomach but I would again emphasize that they are 
never the cause of symptoms. Achlorhydria may be of great importance in diagnosis— 
especially of diseases only indirectly connected with the stomach, such as Addisonian 
anzmia and subacute combined degeneration of the cord—but if gastric symptoms 
are present, their cause must be sought in some associated motor defect rather than 
be attributed to the abnormality of secretion. 

In this connexion I should like to enter a plea for the more frequent employment 
of alcohol in place of gruel in the performance of test-meals. The ordinary 
gruel test-meal is far from palatable, and is not accompanied by any psychic 
secretion, nor is it by its nature particularly stimulating to the gastric secretion. 
Alcohol is not unpalatable to a large number of patients but, if it is, it can be 
introduced directly through the tube. The absence of any psychic secretion when 
this method is adopted, is counteracted by its powerful stimulating action on the 
secretory glands. Moreover it is chemically inert in relation to the processes of 
titration to which the fractions are submitted and its absence of colour and 
opalescence allow of certain deductions being drawn from the naked-eye appearances 
of the specimens withdrawn. It may be objected that it is not so easy to estimate 
the emptying rate with a material which has neither colour nor other recognizable 
characteristic, but it is only necessary to add a little colouring matter to the meal, 
and the time of emptying can then be as easily gauged as with the gruel meal. The 
latter has a definite buffering effect on the free acid present and small quantities 
may be missed which would be revealed by the employment of alcohol. 

Gastroptosis, still a regrettably frequent diagnosis, is on the borderline between 
the functional and organic, but I think it will not be out of place to devote a few 
words to it here. If it is taken to mean that the stomach has “ dropped,” I believe 
it to be a really rare condition. The anatomical position of the viscera in the living 
subject bears little relation to the descriptions given in the textbooks of anatomy. 
Yet when a stomach is found to be unduly long and to descend into the pelvis, we find 
that a diagnosis of gastroptosis is usually made, and frequently a belt is prescribed. 
I doubt whether belts are prescribed as frequently by physicians as by surgeons, the 
former having probably a greater experience of their lack of success. This failure to 
relieve the symptoms is simply due to the fact that they are not caused by the position 
of the stomach which, in a large majority of cases, has not dropped at all. The large, 
low stomach is a visceral type, subject, it is true, to certain defects of function, but 
not more so than its opposite, the high, short stomach. To be logical we should 
attempt to lengthen or lower this latter type when it is found to be associated with 
gastric symptoms in the absence of organic disease. If a person has a long nose we 
do not jump to the conclusion that the nose has enlarged and proceed to alter its 
position in order to relieve any nasal symptoms that may be present. Unless 
there is evidence that a viscus has ever been situated in any other position, we are 
not justified in saying that it has dropped, nor should we attempt to alter the 
position in which an omniscient Providence has placed it. 
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Finally, I should like to associate myself with Dr. Bennett in the tribute which he 
has paid to the importance of radiology in the diagnosis of stomach diseases. At the 
present day it is hardly an exaggeration to say that the radiological examination is 
the most important part of the investigation of the “ gastric" patient. The enormous 
improvement of technique in barium-meal examination during the last ten years 
has raised this method of investigation from a “ side-room ” method to one of equal 
importance with the purely clinical. Both radiological and clinical examination are 
indispensable, but he would be a rash man who would venture to prophesy what 
would be their relative values in the next ten or twenty years. 


Dr. M. A. Arafa (Cairo): The experience upon which my observations are 
based has been gathered from a careful analysis of 1,200 cases of various maladies, 
including abdominal as well as chest and nervous conditions, admitted during the 
year 1934 to our Medical Unit, directed by Professor H. B. Day. This Unit is one 
of six medical sections of the Kasr-el-Ainy Hospital, Cairo. I have paid special 
attention to a group of these patients who complained particularly of an abdominal 
disorder. Careful inquiries into their histories, repeated gastric analysis, and several 
radiological examinations were carried out in each case. It seemed also advisable 
to control the clinical, biochemical, and radiographic findings with the gastroscope 
in order to arrive at a definite diagnosis. This instrument has been passed in 
78 cases, without any bad effects. 

History and physical examination.—In spite of all the recent advances in the 
methods used for investigation of gastric diseases, an accurate history and a careful 
physical examination remain of supreme importance. Inquiry into the history 
throws light on most gastric conditions and is particularly valuable in the detection 
of the earliest manifestations of disease, when our most delicate instruments may 
fail entirely to find a lesion which may have given rise to subjective sensations 
alone. The histories in cases of periodic peptic ulcer, a flatulent gall-bladder 
dyspepsia, the continuous dyspepsia of chronic gastritis and gastric carcinoma, the 
recurrent irregular dyspepsia of chronic appendicitis and the sudden short attacks of 
tabetic crises may be so varied and yet so characteristic that a diagnosis can often 
be formed on the history alone. 

Nor is a proper general and local physical examination of less importance. 
Careful abdominal palpation is the most important method of local examination. 
It should be done in two stages: (1) superficially, in order to detect guarding, 
muscular tenderness and to exclude the presence of small ventral herniw which so 
often give rise to dyspeptic symptoms, and (2) deeply, in order to localize any 
visceral tenderness, enlarged organs, or abdominal tumours. Visceral or deep 
tenderness is a valuable and definite sign. It is localized exactly over the lesion ; in 
gastric ulcer, in chronic cholecystitis and in chronic appendicitis, it has been proved 
by screening that the tender spot is shown to shift by manipulating the affected 
organ (“ shifting tenderness ”’) 

This careful preliminary investigation is particularly important in cases of 
suspected functional nervous disturbances; accessory methods of diagnosis may 
then be applied to exclude organic disease. Moreover, since the stomach is so often 
affected by disorders other than those arising in it, and since diseases of other 
organs not infrequently masquerade as gastric maladies, it is well to emphasize the 
importance of a thorough overhaul of the whole body. 

Radiological investigation.—Radiology ranks first in the diagnosis of gross 
lesions of the stomach, particularly peptic ulcer and tumours situated distally in 
this organ. Recently the technique of screening and radiography of the stomach 
has much improved with better visualization of the gastric ruge, which are folds of 
mucous membrane caused by contraction of the muscularis mucose. By this 
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means early ulcers, gastric carcinoma and other organic dyspepsias are better 
investigated. 

The opaque meal is now used in many gastro-enterological centres, not as a 
* paste, but as a thin barium suspension given in small quantities. This method 
ensures an even spread of the meal over the mucous membrane. This is accom- 
plished either by the hand or by any of the recently devised compressors, such 
as Berg’s, Chaoul’s, or Holzknecht’s. By varying the degree of contact between 
the opposing surfaces of the stomach, the folds are better seen and early detection 
of ulcer craters and filling defects is possible. It is important to screen the 
stomach, not only in the postero-anterior, but also in the right anterior and left 
anterior oblique positions, to get a better profile view of the curvature of the 
stomach and a good silhouette of its posterior surface. In this way ulcers in the 
posterior wall or in the duodenal bulb can hardly be overlooked. 

Photographs of any abnormality that is seen are better taken whilst screening 
without interruption of the fluoroscopic examination (aimed radiography). This new 
device makes it possible to take an immediate picture of any abnormality noticed. 
This may appear only for a short period and under certain conditions by application 
of graduated compression over the abdomen, and may disappear altogether while the 
examiner is preparing for a radiographic picture. 

I would here like to refer briefly to the usual arrangement of the folds of mucous 
membrane of the normal stomach, as they play an interesting role in relation to 
to gastric maladies. The longitudinal folds of the esophagus are continued on the 
lesser curvature of the stomach to the pylorus (‘‘ Magenstrasse”’). In the body of 
the stomach they run parallel with the lesser curvature, but close to the greater 
curvature they run obliquely, winding round this border giving it a serrated 
appearance. In the pyloric region they are parallel with both curvatures and 
converge towards the pyloric sphincter. 

Alterations in the arrangement of these folds as examined by X-rays cannot be 
said to reflect any particular gastric disorder, unless an associated lesion such as ulcer 
or carcinoma, is detected. Some cases showing thick tortuous folds, which were 
thought to indicate hypertrophic gastritis, have been proved both histologically and 
gastroscopically to be normal, while others that have been diagnosed radiologically 
as hypertrophic gastritis have shown marked atrophic changes in the gastroscopic 
view. The appearance of atrophic gastritis in the X-ray picture is variable, and its 
diagnosis by this means is not safe. On only a few occasions have the erosions of an 
erosive gastritis been demonstrated by X-rays and proved to be so by subsequent 
gastroscopy. But in the diagnosis of ulcer the folds may help. They are enlarged 
and usually gather in a peculiar fan-shaped manner towards the ulcer niche, even if 
the latter is not demonstrable. It is in early gastric carcinoma that we hope the 
changes of the mucous membrane pattern will be of the greatest help. With a 
perfect technique the folds are shown to be broken and interrupted at the spot 
where the malignant changes begin. This is an important phenomenon when seen 
on the lesser curvature of the stomach where the folds are normally running parallel 
to the border, whereas on the greater curvature this appearance is of little significance. 
In the post-operative stomach it is interesting to notice that the folds are thick and 
tortuous and are usually directed towards the stoma. In most cases this indicates 
an associated hypertrophic gastritis. 

Gastric analysis.—Certain observations suggested by the test-meal have been 
emphasized by the use of the gastroscope. For instance, one would venture to say 
that in chronic gastritis any degree of acidity may be obtained. High, normal, and 
low acidity curves can be encountered in any case of hypertrophic gastritis, high 
acidity being about as common as low acidity. Atrophic gastritis usually, however, 
shows a tendency to low acidity or anacidity. Such anacid forms, even if histamine 
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produces no effect, may recover part or all of the secretion of acid as a result of 
proper treatment. Many cases in which no free acidity was detected in the samples 
and which were previously considered to be constitutional achylias are now known 
to be gastritis, either the mucus having fixed the free acid, or the secretion being 
temporarily suppressed. 

The only diagnostic criterion of chronic gastritis by the test-meal is the presence 
of appreciable amounts of mucus in the samples. The healthy stomach contains 
little mucus. Mucus coming from the upper air-passages usually floats on the 
surface of the solutions used as test-meals, whereas that found in gastritis sinks to 
the bottom. It is possible to estimate roughly the amount of mucus in the sample 
by decanting the superficial layer and allowing the rest to pass through a filter 
paper, gauging the degree of viscosity of the fluid from the volume of the 
filtrate. 

Blood in the samples, if not due to a fallacy, usually indicates ulcer or cancer, 
but not infrequently it appears in gastritis, in which there may also be occult blood 
in the stools. Superficial haemorrhages of the mucous membrane may occur in all 
varieties of gastritis. ; 

The fractional test with the gruel meal is the most generally used standard 
method. It is particularly valuable in diagnosing pyloric obstruction, duodenal 
ulcer, chronic gastritis and Addison’s anemia. The proper examination of fasting- 
stomach contents is very important and by itself may give the clue to diagnosis. 
The alcohol test-meal, though it has certain advantages, cannot be recommended in 
practice. Alcohol is a gastric irritant and a powerful stimulant to secretion. It 
cannot be considered as a natural food, while the gruel meal is rather a physiological 
stimulant. 

Gastroscopic examination.— Attempts to obtain a more direct view of the stomach 
have produced certain mechanical devices and endoscopes. The gastrophotor, an 
instrument for taking direct photographs of the lining membrane of the stomach, 
is no longer used, and its place has been taken largely by the new flexible gastroscope 
devised by Wolf and Schindler. 

Kiissmaul, in 1869, was the first to employ gastroscopy with a rigid tube; the 
subject was a professional sword-swallower. The modern flexible gastroscope is 
made of rubber and is not thicker than the ordinary Ewald tube used for gastric lavage. 
The method of exploration of the gastric mucosa by this direct vision is absolutely 
without danger, provided the usual contra-indications as to the passage of a tube 
through the cesophagus are kept in mind. The discomfort to the patient during the 
passage of this instrument is no worse than in gastric lavage. The only unpleasant 
sensation left after the procedure is 9 feeling of roughness in the throat, due to the 
local anesthesia. The instrument can be bent to facilitate its passage through the 
cesophagus. An elaborate system of lenses is inserted inside the tube and conveys 
the image to the eye. I believe that at no distant date endoscopy of the stomach 
will be a valuable adjunct to X-rays in the diagnosis of gastric disorders, and 
will enable us to diagnose conditions which cannot at present be recognized 
with certainty by radiological examination alone—such as various varieties of 
gastritis, nowadays a common disorder, erosions, small and flat ulcers, perhaps also 
early gastric carcinoma, and particularly lesions in the fundus of the stomach, a 
region which cannot always be easily explored by X-rays. 

Positive results of gastroscopy, it should be added, have great value, while 
negative findings weigh little. 

This instrument also gives us a vivid picture of the functions of the pylorus, 
and enables us to get a better view of pathological conditions in the living stomach 
than can be obtained from the dead tissues seen at autopsy. 
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Technique of yastroscopy..—The patient is to be examined with the stomach 
empty. It is not advisable to have a stomach washed beforehand, as it is better to 
see the mucous membrane in its actual state. Half an hour before the examina- 
tion, an injection of pantopon (0°02) together with atropine (0°005) is given. The 
throat is then anzsthetized with 2% pantocaine solution, and the fasting-stomach 
contents are syphoned out. The gastroscope is tested before use; an easy method 
of testing is to read through the instrument. Then, with the patient lying on 
the left side, and his extended head resting lightly on the hand of an assistant, 
the lubricated instrument is gently passed by slipping its end over the base of the 
tongue, the left index-finger of the examiner paving the way and guiding the 
instrument into the pharynx. Once the tip of the instrument passes the pharynx 
it usually goes down smoothly. There may be a slight delay at the cardia which 
can be overcome by gentle manipulation. Force should not be used. When the white 
mark on the rigid part of the instrument has passed the teeth of the patient, the tip 
lies on the stomach. The instrument is then inflated with a little air and is rotated 
in all directions and introduced to various depths in order that as much as possible 
of the gastric mucosa may be seen. The small white knob on the eyepiece of the 
gastroscope points to the objective of the instrument and this will show what part 
of the stomach is being examined at the moment. After a thorough examination of 
all parts of the stomach, the gastroscope is removed quickly and cleaned at once, 
under tap water. It is sterilized by swabbing it with alcohol. 


The Normal Stomach (Plate I, figs. 1 and 2). 


A brief description of the appearance of the normal gastric mucosa as seen 
through the gastroscope is essential before we discuss the pathological conditions 
encountered. 

The colour of the gastric mucosa is bright orange-red, not unlike the colour of the 
intestines as viewed through the proctoscope, and in contradistinction to the pale colour of 
the normal bladder as viewed in cystoscopy. The folds are seen to be shining and throwing 
shadows on the interspaces after moderate inflation. If more air is introduced the normal 
folds tend to thin out, whereas, without the inflation, the folds are quite broad, resembling 
in size those seen in hypertrophic gastritis. Inflamed folds fail to flatten out on inflation 
as these do, the change in the size of the folds when the degree of distension of the 
stomach is varied being the characteristic feature of the normal ruge. In the posterior 
wall of the stomach and in the greater curvature the folds are rather prominent and 
numerous and run parallel to the long axis of the stomach. The anterior wall and lesser 
curvature, on the other hand, normally show but few small regular folds. The pyloric 
antrum can be seen in most cases beyond a semilunar fold, the incisura angularis, 
connecting the two curvatures of the stomach. This is an important landmark, dividing 
the antrum from the body of the stomach. Sometimes this fold is seen contracting and 
taking part in a peristaltic movement. The pyloric sphincter can be seen in only about half 
the cases examined, depending of course on the shape of the stomach and on the experience 
of the examiner. It appears when closed as a round black, rosette-shaped hole in the 
background of the antrum. 


Pathological Conditions. (See Plates I and II, figs. 3 to 12.) 


Dr. Duncan White drew attention to the necessity for a control-film of the 
abdomen, in order to exclude renal and biliary calculi, pregnancy, etc. Further, 
whenever a patient with symptoms of dyspepsia, was referred to a radiologist, the 
chest should be thoroughly investigated radiologically, it being a well-known fact that 
pulmonary tuberculosis, chronic pleurisy, and pulmonary new growths might be the 
cause of vague digestive disturbance. He regretted the allusion to “ X-ray pictures,” 
pointing out that thorough screen examination was essential when employing the 
opaque meal ; he suggested that from twenty to twenty-five minutes’ time was 
necessary for adequate radiological investigation of the stomach. 

1 Tllustrated by a cinematographic film. 
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PLATE I 
THE NORMAL STOMACH (figs. 1 and 2) 
PATHOLOGICAL CONDITIONS. (Illustrative Cases, figs. 3 to 6.) 


Hypertrophic gastritis (Fig. 3). Inflamed irregular large rigid folds. 

Mucous patches and superficial hemorrhages seen. Warty appearance on left side. 

Clinically: Severe gastritis and colitis (Flexner) for four years. Gastric analysis: Low 
acidity. Excess of mucus. 

X-ray examination: Large tortuous folds. Proctoscope: Chronic colitis. Blood: 
Secondary anzemia. 


Erosive gastritis (Fig. 4). Hypertrophied tortuous folds. Three erosions and one small 
superficial ulcer seen. Warty appearance on right side (état-mammelloné), Four bile-stained 
mucous patches. 

Heavy smoker ; alcohol- hashish- coffee- and tea-addict. Clinically: Gastritis for 20 years. 

Radiogram: Thick irregular folds. Puckering but no ulcer. Gastric analysis: High- 
climbing curve. Mucus and blood. 


Mild atrophic gastritis (Fig.5). Pylorus open. Thin folds. Large superficial hemo- 
rrhage below. Rest of mucosa pale and atrophied. 

Severe anemia (hypochromic microcytic) ; general weakness; pellagra for two years. 
Radiogram: Folds doubtful. Gastric analysis: Excess of mucus. Anacidity: histamine 
negative. 

After six months’ treatment: Daily hydrogen peroxide gastric lavage, patient regained 
norma! acidity without histamine. 


Severe atrophic gastritis (Fig. 6). Patulous pylorus. Mucosa below distinctly greyish 
pale colour. Obvious vascular network indicating severe atrophy. Mucosa flat, with 
no folds. Three years’ history of epigastric discomfort, weakness, pellagra. Radiogram : 
Irregular appearance of folds; doubtful diagnosis. Gastric analysis: Excess of mucus. 
Anacidity: histamine negative before and after persistent treatment; symptoms of 
indigestion relieved by per-oral hydrochloric acid (similar picture in Addison’s anemia). 











PLATE II 
PATHOLOGICAL CONDITIONS (continued). 


Gastric ulcer (Fig. 7). Average size, on lesser curvature. Surrounding mucosa 
inflamed, raised. Folds directed towards ulcer. Mucous patches. Associated hypertrophic 
gastritis. 

Clinically : Ulcer for three years. Radiogram: Large niche on lesser curvature ; spastic 
incisura opposite. Gastric analysis: Mucus, blood and hyperacidity. Healed after eight 
months’ medical treatment. 


Scar of healed gastric ulcer (Fig. 8). Treated medically eight years previously 
(Professor A. G. Biggam). Enlarged folds radiating towards large oval scar. 

Clinically : Uleer two years before treatment. Radiogram: Huge ulcer niche on lesser 
curvature (1927). Gastric analysis: Mucus, blood and hyperacidity (1927). Repeated 
radiograms: Normal findings. No symptoms (1928-34). 


Gastric carcinoma in pyloric region (Fig. 9). Two prominent nodular masses 
and ulceration below. Fluid level below due to collection of blood, mucus and necrotic 
material. Mucous membrane folds broken and interrupted. Mucous patches seen 
(associated. atrophic gastritis). 

Clinically: Cancer three months; partial pyloric obstruction. No mass felt. Radio- 
gram: Filling defect in pyloric antrum. Gastric analysis: Excessive resting juice. Blood ; 
mucus; low acidity in all fractions. Occult blood in stools. (Surgically inoperable, condition 
poor.) 


Gastric carcinoma (Fig. 10). Pyloric antrum. Nodular masses. Atrophy of 
surrounding mucosa. 

Clinically: Cancer six months, Epigastric mass. Radiogram: Filling defect in pyloric 
antrum. Gastric analysis: Anacidity: Histamine positive. Excess of mucus and blood. 
Patient refused operation. 


Gastro-enterostomy stoma (Fig. 11). (Operation for duodenal ulcer.) Folds 
inflamed, enlarged, radiating towards the stoma. Bile-stained mucous patches. Associated 
hypertrophic gastritis. 

Clinically: Duodenal ulcer nine years before operation. Two months after operation: 
Dyspepsia and daily bilious vomiting. Radiogram: Slow flow through stoma; large folds. 
Gastric analysis: Hyperacidity, mucus, bile and blood. Diagnosed partial obstruction of 
stoma. Treated daily by gastric lavage, alkalies, small feeds. Relief obtained. 


Gastro-enterostomy stoma (Fig. 12) after Moynihan-Polya gastrectomy for huge 
gastric ulcer (Surgeon, N. Makar). Large stoma with associated hypertrophic gastritis 
seen. 

Clinically: Ulcer five years. Alcohol- opium- coffee- and tea-addict; heavy smoker. 
Gastric analysis: Normal acidity, excess of mucus and blood. Radiogram: Huge penetrating 
ulcer on lesser curve. 

After operation : Immediate effect satisfactory. Anacidity: histamine negative. X-rays: 
Stoma not seen; Rapid emptying. Histology of resected stomach: Peptic ulcer of great 
chronicity ; marked gastritis. 
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JOINT DISCUSSION No. 2 


Section of Weurology and Section of Psychiatry 


Chairman—S. A. KINNIER WILSON, M.D. (President of the Section of Neurology) 


[January 17, 1935] 


DISCUSSION ON MENTAL DEFECTS FROM THE 
NEUROLOGICAL AND PSYCHIATRIC STANDPOINTS 


Professor R. J. A. Berry: Dr. Stewart suggested to me a few weeks ago that 
a few observations on the diagnostic application of some of the known physiological 
facts underlying mentality and its developmental insufficiencies might serve as the 
connecting link between the papers on neurology and psychology, which are, | 
understand, to follow. Provided this physiological approach to the diagnosis of 
mental deficiency is strictly based upon, and does not run contrary to, proven facts 
regarding the structure and functions of the nervous system—as properly developed 
in normality and underdeveloped in mental deficiency—Dr. Stewart’s suggestion is 
a valuable one, and it is in this spirit that I venture to approach the problem. 

Whatever its future mentality may be, every child is at birth, and for some 
months afterwards, a speechless, helpless automaton, dependent for its very existence 
on a series of primitive reflex neuronic activities which enable it to perform only 
those actions essential to life itself. It has no control over its excretions, but is 
wet and dirty. Some twelve months later motor control is established over the 
bladder and rectum, which thus become voluntary actions rather than merely 
reflex. 

At about the end of the fifteenth month, and with the necessary development of 
the pyramidal tracts, the child gradually assumes the characteristic erect human 
attitude and it walks. Then follows the acquisition of that most human of all human 
attributes—speech— which should normally be commenced from the eighteenth to 
the twenty-fourth months of life. Within another three or four years or thereabouts 
the child lays the foundations of whatever education it is subsequently going to 
acquire, and learns to read, write and count. Of course, not every child acquires 
these faculties, nor does every child acquire them at the ages provisionally estimated. 
If a child of 4 or 5 years of age has not yet established clean habits, and is not 
talking or walking, it is proof positive that that child’s brain is not developing 
properly, and that no human agency can supply what Nature has denied—that is, 
a sufficiency of properly developed brain-cells adequately linked together in 
physiological chains of neuronic ares. 

Any observations which are made upon the growing child are largely those of 
educationally but non-medically trained psychologists, who seek to apply to the infant 
and child those more or less complex tests and observations of which the Gesell, 
Merril]l-Palmer and Binet are the best known, and probably the most useful. None 
of them, however, are very well suited to the clinical activities of the busy general 
practitioner. It has already been stated that every normal humantindividual acquires, 
in his early years of life, certain characteristics—clean habits, ability to walk in the 
erect attitude, human speech, and the basis of an education. It is impossible for 
anyone who is, like myself, in daily contact with large numbers of defectives of both 
sexes and of all ages from that of 3 years, upwards, to avoid being struck with the 
frequent absence of some or all of these characteristics amongst defectives. It 
therefore occurred to me that physiology itself might provide us with one of the 
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simplest methods for the early assessment of oligophrenia. If this should prove to 
be the case then the medical practitioner would be independent of the complicated 
psychological tests which he has not usually the time, the patience, or the technical 
skill to apply. 

Taking the four physiological characteristics already referred to and allotting to 
them a purely arbitrary scale of marking, I devised the following as a working basis 
for the developmental study of the growing child :— 


Minimum Medium Maximum 
(1) Habits marks 
(a) Wet and dirty... 0 
(b) Clean (12th month) 10 
(2) Walking 
(a) None aia sai 0 
(b) Limited ... os 5 
(c) Good (15th month) 15 
(3) Speech 
(a) None a _ 0 
(b) Limited ... ae 15 
(c) Good (30th month) 30 
(4) Education 
(a) None eee oe 0 
(b) Limited ... ‘sn 15 
(c) Fair (72nd month) 45 
Total 0 35 100 


This method was tried out on an unselected group of 33 certified defectives with 
results which seemed to divide them quite naturally into three groups. 


In the first group there were eight cases, six male and two female, whose chrono- 
logical ages varied from 4°8 years to 23°11 years, with an assessed mental age of less 
than 2 years. The average chronological age of the whole group was 14°7 years— 
an age long past that when every one of these cases should have achieved 100% of 
the physiological marks available. But what did we find? Five out of the eight, 
with ages respectively of 4°8, 8-3, 8:11, 14°4 and 15°8, received no marks. That is, 
all were wet and dirty, unable to walk, speechless, and with naturally no educational 
attainments. The other three cases, with respective ages of 23-8, 23°11, and 24-2 
years received in two instances five marks each, whilst the third got 10 marks for 
re habits. Thus the average physiological marks for the whole group were only 
2°5 0- 

In my second group there were 17 cases, 7 males and 10 females, whose 
chronological ages varied from 9°7 years to 30°10 years, with an assessed mental age 
of approximately 3 years. The average chronological age of the whole group was 
14°7 years, and the average physiological marks gained were 26°7%. 

In the third group there were eight cases, six females and two males. The 
assessed mental age was 5 to 6 years, or slightly higher. The average chronological 
age was 25 years and the percentage of physiological marks gained was 75°6%. 

Should subsequent and extended experience of this suggested physiological method 
confirm its foreshadowed value, it would seem likely to offer certain advantages. 
Its very simplicity makes it easily applicable by the only class of the community 
who is at all likely to see the growing child during the all-important years of 
infancy—namely, the family doctor. He alone isin a position to make the diagnosis 
of onsetting oligophrenia sufficiently early, and this natural method, based as it is on 
sound physiological principles, enables him to do so in the only years of life when 
it is not too late to attempt something for the child, to warn the parents of the 
possible future consequences, and advise them as to the desirability or otherwise of 
having any further additions to their family. It is, however, a little odd that our 
English textbooks of medicine have so singularly little to say as to the approximate 
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times at which a normal child should acquire clean habits, walk and talk, and 
commence an education. Therefore the dates of the acquisition of these faculties 
already given for the normal child may need some future revision. 

Passing next to the much more difficult problem of the assessment of oligo- 
phrenia in the juvenile or young adolescent—that is, to the problem with which 
most of us are confronted—here my own methods are not nearly so simple. Every 
defective is an individual problem whose certification must, in England at least, be a 
legal act, necessitating the temporary or permanent segregation of the patient, with 
a deprivation of his liberty. It has, therefore, always seemed to me that the law 
throws upon us a grave responsibility. I, for one, would not accept that responsi- 
bility on the basis of one test, such as an unsupported Binet. Yet to do so is a not 
uncommon occurrence. In other cases the diagnosis is made upon the opinions of 
the certifying medical men, without even a Binet test to back them up. As oligo- 
phrenia, whatever its cause, results from a mal-developed brain and nervous system, 
surely it should be the objective of all our tests and measurements to discover, so 
far as possible, the degrees of retardation displayed by that faultily developed brain. 
It is surely idle to talk of intelligence tests and quotients if we do not know what 
we mean by intelligence, and if we do not know what we are measuring, how can 
we measure it? On the other hand, the general level of the development of the 
central nervous system can to a large extent be tested, examined, and measured, and 
still more easily so when that system is defective, immature, or mal-developed, 
and in oligophrenia it is often all three. 

For all these several reasons I have now for many years past made use of the 
psychogram for the more accurate assessment of oligophrenia. The psychogram, 
in its original crude and primitive form, was introduced by a non-medically trained 
psychologist—E. A. Doll of U.S.A.—as far back as 1916. Impressed with its 
possibilities, Professor 8S. D. Porteus, now of the University of Hawaii, and myself 
published in 1920 an augmented form of psychogram to which we added head 
measurements from cbservations recorded on 10,000 school-children and adolescents 
from 6 years of age to 21. This introduction of head measurement, made strictly 
in accordance with the methods advocated by the British Association for the 
Advancement of Science, has apparently met with two utterly opposed types of 
criticism: (1) Entirely favourable, by those who, having seen it used in many 
hundreds of cases, are in a position to understand both its utility and its undoubted 
limitations; (2) the other, by those who erroneously regard it—in spite of every 
denial—as a measurement of intelligence, is naturally entirely unfavourable. 

In 1920 Porteus and I wrote—and the statement is as undeniably true to-day 
as it was then: 

“. . as head growth is almost entirely governed by brain growth, striking 
deviation from the normal in head size will tend to be associated with mental 
abnormality.” Since that period it has been indubitably proved that at least two- 
thirds of mental defectives are definitely smallheaded and that this is a clinical 
indication of an underdeveloped brain. Still more recently, opportunity has arisen 
for the examination of the brains themselves of 31 defectives whose head measure- 
ments had been recorded during life. These brains were found to be 20% smaller 
than normal, and this association of a brain too small for an ordinary level of human 
intelligence was adequately reflected in the smallness of head recorded in all the 
cases observed. Notwithstanding, therefore, any criticisms to the contrary, we 
remain convinced that smallheadedness or microcephaly is of considerable diagnostic 
and neurological significance, because when combined with other approaches, 
clinical and psychological, it affords some suggestive evidence of the state of 
development during life of the cortical layers of the brain. It is in this way, and 
this only, that we use it in the psychogram of to-day The psychogram is a graphic 
representation of certain of the patient’s characteristics—physical and mental— 
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which enable us to compare him at a glance with normal individuals of his own age, 
sex, and social standing. There are recorded on the psychogram: Head-length, 
breadth, height and cubic capacity of head; standing and sitting stature, and weight ; 
right and left grip and vital capacity; mental reactions, so far as indicated by 
standardized tests, such as the Binet, Porteus, Merrill-Palmer, and other similar 
tests. Once any normal biological measurement is known, together with its 
mathematical range of variation, it is possible to establish comparisons with such 
norms, and in the case of those with which the p* ~: o¢ram establishes comparison, 
all the norms are known for many thousands of norw:! persons. An examination 
of the psychogram of almost any defective patient will .. once indicate how far below 
pormal standards—mental and physical—he falls, and we are thus afforded an 
accurate indication of the degree of his retardation. 

The disadvantages of the psychogram and its use are largely those of its 
difficulties. It is, for example, difficult to acquire that anatomical and physiological 
knowledge of the nervous system which the psychogram demands and presupposes 
for its proper interpretation. A minor difficulty is that it requires special instruments 
and a technical staff skilled in their use. But if mental science is to make that 
progress which its importance demands, its practitioners are hardly likely to be 
deterred by a few initial difficulties, and the psychogram is readily available for those 
who will, to use how and when they will. But as one of the pioneers in the 
introduction of the psychogram for the better assessment of oligophrenia, I would 
certainly urge all those who may like to try it to be as meticulously careful in its 
compilation and interpretation as were and are its introducers. Correctly used and 
interpreted the psychogram is a distinct aid in the assessment of oligophrenia. 


Dr. R. Mackenzie Stewart: It will be generally conceded that to-day we 
can go further than the vague generalization that the brain is the organ of mind, 
and can now safely assert that the cortex of its two cerebral hemispheres provides 
the physical basis of those mechanisms by which the individual shows a capacity 
for adjusting himself to his environment. But to what extent can we deduce the 
degree of intelligence of an individual by the study of his brain? Do size, weight, 
volume and convolutional richness of the human brain afford an accurate gauge 
of mental development, and can we say of any brain which fails to produce its full 
quota of fourteen thousand million cortical nerve-cells that its owner could not have 
attained the intelligence of an average man ? 

If we study the constitution of the brain of an animal it is unquestionably true 
that, within certain limits, we can predict most of the activities which it displays. 
To take but one example: in mammals the size of the olfactory lobes varies widely 
in different species. In the chameleon which seeks its prey by means of the eyes, 
the roof of the midbrain wherein the fibre tracts from the retin end is relatively very 
large, while the olfactory lobes are extremely small. On the other hand, the nearly 
related lizards, which are guided by their sense of smell, have enormous olfactory 
lobes and relatively poorly developed midbrains. But man possesses a plasticity of 
behaviour infinitely more complex than that of the lower mammals, and it may be 
asked, ‘ Can we, by studying the degree of development of the various parts of his 
neopallium, obtain information as to his possible activities or behaviour ?”’ 

These are some of the questions to which science still returns no very decided 
reply, and it may, therefore, be profitable to discuss, as briefly as possible, some of 
the work which has been done on the brain of the mental defective with a view to 
supplying an answer to some of these questions. 

Brain size.—In a previous communication [1] written in collaboration with my 
colleague, Dr. Ashby, it was pointed out that mental defectives are nearly always 
undersized in their entire somatic development, and that deficiency manifests itself 
just as much in the body as in the brain; consequently, the small brain volume 











21 Section of Neurology and Section of Psychiatry 787 


which is so generally assumed to be causally related to deficiency in intelligence 
may be nothing more than the local expression of a more or less uniform small- 
ness affecting all parts. To use a reductio ad absurdum, we found that foot-length 
falls off with decreasing mental age, yet no one would accept the conclusion that 
intelligence must be localized in the feet! The view that mental deficiency is 
essentially a general phenomenon affecting the whole individual rather than a 
localized disturbance implicating one particular part has also been expressed by 
Dayton [2] in his survey of retarded school-children in Massachusetts :— 

“On the whole,” he says, “it may safely be stated as a general proposition that the 
feebleminded are feeblebodied. When one takes into account the cretins, the mongols, and 
the organic brain disease as well, then the picture becomes entirely organic and the bodily 
defectiveness is as conspicuous, or more so, than the mental defectiveness. But even in the 
unclassified, whose «etiology is not definitely known, who present no extraordinary mark of 
bodily disease, the picture of defectiveness is the correct picture of the situation That is, 
while the mental defect and the physical defect do not run necessarily parallel, there is, 
nevertheless, a tremendous load of physical defect amongst the feebleminded, which makes 
it possible to state that in a Jarge number of institutional and non-institutional cases, the 
whole organism is probably defective.” 

That brain size is closely related to body size, the larger animal having the larger 
brain, has, of course, been known for many years. Keith [3] and Lapique [4], 
amongst others, have shown that the brains of animals of the same species, but 
differing in size show an increment in weight in harmony with the increase in 
bodily weight. As Keith remarks, somehow each additional area of skin and mass 
of muscle entails an addition to the make-up of the cerebrum, but such additions are 
not concerned in the manifestation of intelligence. 

So far as normal man is concerned, it seems to be well established that on the 
whole, tall persons have heavier brains than shorter ones, but this does not mean 
that we need be prejudiced in favour of very tall or large-headed persons, for men 
with the most massive heads do not necessarily represent the “ intelligentsia” of 
man, and the small brain may yet be an instrument of exceptional human success. 
Anatole France, who seems to be in danger of being remembered as much for the 
smallness of his head as for his brilliance as a writer, had a brain which weighed 
only 1,017 grm. or about 25% less than the brain of a man of average ability. 

That brain-size alone is not a dependable index of mental development is, I think, 
shown by a consideration of micrencephaly, a type of small-headedness which by 
many is regarded as a special form of amentia. If the condition represented simply 
the extreme degree of the imperfect neuronic development which is said to be 
characteristic of the ament’s brain, then every micrencephalic should be an idiot, 
but micrencephalics are by no means always recruited from the lowest grades of 
amentiw-—for, as we know, among them may be found patients whose degree of 
intelligence entitles them to be rated as high as the upper grade of feeblemindedness. 
Of still greater importance is the fact that there are now in the literature five well- 
documented cases of micrencephaly in which mental ability as measured by accepted 
standards was in no way subnormal. In one of these, reported by Inaba of 
Marburg [5], the brain of a girl of normal intelligence weighed only 851 grm.; the 
number of ganglion cells in the cortex was, however, stated to be three times that of 
a brain of normal weight; in 1 c.mm. 352 cells were counted in place of the normal 
115. This case is of interest, since it seems to suggest that its owner was, neurone 
for neurone, the equal of other members of her sex possessing brains of normal 
size. In contrast with this case is another recently reported by Hechst [6]. His 
patient, a woman aged 75, had a brain weighing 850 grm. No signs of atrophy 
were demonstrable microscopically nor could any abnormality of nerve-cells be 
found, either quantitatively or qualitatively, in comparison with those of normal 
individuals of the same age. Cases of this sort obviously suggest that the size 
of a brain cannot furnish a dependable index of functional capacities. 
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Fissuration and convolutional complexity.—Complexity of convolution pattern is 
commonly regarded as an index of good mental development. Within certain limits 
this may be so, but complexity may also mean nothing more than a brain absolutely 
large, and one, therefore, whose surface must be amply puckered or folded in order to 
keep pace in growth with its central parts; the whale, whose brain is not only the 
largest but the most highly convoluted of all mammalian brains, affords a good 
illustration of the inflexible demands of a law of geometrical proportion between 
surface and volume. 

This question of convolutional complexity in the normal brain has recently been 
attacked by Addison and Donaldson [7] of the Wistar Institute. Selecting for their 
material the brains of 3 scholars, 30 hospital whites, and 27 hospital negroes, they 
measured the length and depth of certain selected sulci, and were thus able to arrive 
at an estimate of the percentage value of sunken cerebral cortex. It was found that 
the data from the 30 hospital whites, when compared with the data from the 27 
hospital negroes, gave graphs which were nearly identical. Further, when the graph 
for the scholars was compared with that for the hospital whites, the agreement was 
again close, save for the temporal area, which appeared to be slightly better developed 
in the scholar class. In other words, the superior mental performance of the 
scholars was not associated with any marked variation in the allotment of areas of 
sunken cortex, and as the latter are sufficiently well correlated with those of the 
exposed surface to make the measurements obtained by Addison and Donaldson 
reliable indicators of the entire cortical surface, there seemed to be no evidence for 
the assumption that complexity of convolutional pattern is necessarily an index of 
superior intelligence. 

Turning now to the mental defective, whose brain, it is often said, is characterized 
by simplicity of convolution pattern, we may note that Southard and his 
co-workers [8] found that the mental ratings of 20 aments corresponded fairly closely 
to the estimated complexity of their convolutional pattern, but as complexity was 
assessed by naked-eye inspection, their study must be regarded as largely 
impressionistic in character. 

For the more exact study of cerebral fissuration, my colleague, Dr. Ashby, has 
recently devised a special technique which enables the data obtained to be treated 
statistically. His material consisted of the brains of nine normal hospital adults 
and those of 59 defectives of known mental age. Brains exhibiting microgyria were 
not included. 

Measurements were made of the mean width of the convolutions in three 
different localities. The data yielded results of considerable interest. In the first 
place, no less than 21 out of the 59 defectives had brains with convolutions narrower 
and therefore more complex than those of the most highly convoluted normals. 
Actually the most complex convolutional pattern belonged to the brain of an idiot 
whose mental rating was almost zero. Between mental age and complexity of 
convolutional pattern no correlation was found, and the assumption that aments 
have broad and simple convolutions must, therefore, be rejected. 

Thickness of cerebral cortex.—It is beyond question that the class mammalia, 
to which man belongs, is distinguished in structure from all other vertebrates mainly 
by the great development of the neopallium, and as we trace its growth from the 
lowest to the highest of the living primates, we find that the nearer it approaches 
to that of man in thickness and conformation, the nearer does its owner approach 
to the mentality of man. Furthermore, researches in comparative histology have 
demonstrated that although the cerebral cortex is the common heritage of all 
mammals, with developmental processes, and a fundamental texture essentially the 
same in all, the neocortex of man is distinguished by the striking prominence and 
thickness of certain cell-layers. 

In an average human brain weighing about 1,300 grm., the cerebral grey matter 
weighs about 650 grm., with constituent nerve-cells numbering about 14,000 million. 














23 Section of Neurology and Section of Psychiatry 789 


In the gorilla, the total brain weight is less than that of the cerebral cortex of man, 
and its nerve-cells number only 3,000 to 4,000 million. 

If we compare the neocortex of, say, the cat, with that of man, a striking differ- 
ence between the two is disclosed. In the former the nerve-cells are rudimentary 
in form and more closely packed than in the human cortex. The total thickness is 
also much less. The cortex in the parietal area has a thickness of 1,480 micra in 
the cat; in man, of 3,000 micra. 

Nevertheless, the cerebral cortex exhibits a fundamental texture, identical in all 
mammals, in which it is customary to recognize six laminz or strata. From without 
inwards these are: (1) Zonal or molecular layer: (2) external granule layer; (3) 
external pyramidal layer; (4) internal granule layer; (5) internal pyramidal layer ; 
(6) multiform layer. 

It is, however, of importance to note that certain of these layers are more 
developed in the higher than in the lower mammals. As Watson [9] pointed out 
many years ago, in insectivora, layers one, two and three, which collectively form 
the supragranular cortex, are rudimentary; in the rodents they are slightly better 
developed, and they undergo increasing degrees of differentiation as one ascends to 
the primates, until finally in man they attain their maximum development. It is 
probably considerations of this sort which have given rise to the widespread belief, 
shared by the man in the street, that the quantity of cortical grey matter affords an 
accurate gauge of intellectual development. 

On this question a study of the cerebral cortex in persons of different degrees of 
intelligence may be expected to throw some light. If we can show that there is a 
diminished cortex, and especially a diminished supragranular cortex, in the mentally 
enfeebled and an increased cortex in persons endowed with superlative intellectual 
attainments, then we may claim to have gone a considerable way towards confirming 
the view that man’s superior intelligence is to be correlated with the thickness of 
his cerebral cortex. 

So far as men of genius are concerned, there are as yet no reliable data available, 
unless we are prepared to rank Lenin as an outstanding example ; in the case of the 
fesble-minded, however, we are more fortunate, for there is now an extensive literature 
dating from the pioneer studies of Hammarberg, who dealt chiefly with cellular 
riches, and those of Professor Shaw Bolton who confined himself almost exclusively 
to cortical measurements. According to Bolton [10], 


“The supragranular layer is the most prominent feature of the human cortex and 
constitutes a ‘higher level’ basis for the carrying on of the cerebral functions. It is the 
last layer of the cortex to be evolved, the last to commence to develop, the last to attain 
maturity, and consequently the first to undergo retrogression. From the evolutionary 
standpoint, having been recently added, it is in a state of ‘instability.’ It is the only cell- 
layer of the cerebral cortex which varies definitely in measurable depth in ‘normal’ brains. 
It is underdeveloped to different degrees, according to the mental capacity of the individual 
in persons exhibiting various grades of mental subevolution. .. .’’ The infragranular layer 
of the human cerebral cortex is its oldest layer both phylogenetically and ontogenetically. 
It is the first to appear and most quickly attains maturity. It subserves the lower voluntary 
and instinetive activities of the animal economy, and thus forms a lower level basis for the 
carrying on of cerebral function. The layer is increased in thickness in cases of high-grade 
amentia and of chronic insanity with moderate dementia. A considerable decrease, on the 
other hand, exists in more marked aments ... and in gross dements who are unable to 
carry on the ordinary animal functions.” 


Bolton’s data, which were based on micrometric measurements of several cortical 
areas, may be challenged from several standpoints. In the first place, the number 
of cases from which he obtained his material was not large ; it comprised twenty 
brains, three from normal subjects, five foetal and infantile brains, eight from cases 
of insanity, and only four from mental defectives. Of the last-named, the fourth 
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would to-day almost certainly be regarded as an instance of insanity rather than 
of mental deficiency. 

Confining our attention to the normal controls and the four mental defectives, it 
will be seen that on tabulating the cortical measurements, a low-grade imbecile has 
a supragranular layer equal in thickness to one of the normal controls. 


Mental Thickness of ext. 
Grade age pyr. layer II, 

Years mm. 
Normal _... pa 214 0-84 
Normal ... on 214 0-90 
Normal ... ome ?14 0-76 
Feeble-minded ... ? 6 0-56 
Imbecile ... — ? 3 0-61 
Imbecile ... ee ? Ba 0-77 
High-grade ament ?12 0-67 


If we assign to the three normals a mental age of 14 years, and to the four cases 
of mental deficiency the mental ages which we are now accustomed to associate with 
these grades, a correlation coefficient of + 0°74 is obtained, but as with such a small 
number of cases a correlation as high as 0°8 may easily be obtained purely by chance, 
we can attach no significance to the figure and it is obvious that before any valid 
conclusions can be drawn a much larger series of cases must be examined. 

From the same standpoint, Professor Berry and Dr. R. M. Norman [11] have 
recently examined the brains of four aments: these were obtained from (1) a female 
imbecile with a mental age below three years; (2) a female imbecile with a Merrill- 
Palmer age of 6°1 years; (3) a male mongolian imbecile (mental age not stated) ; 
and (4) a feebleminded female with a Binet mental age of 8°6 years. 

Confining our attention to that part of their study which deals with lamina 
depth, the significant fact emerges that in the majority of the areas examined, not 
only was the total depth of cortex not significantly diminished, but also the depth 
of the individual layers was, for the most part, equal to the normal measurements 
given by Economo [12] and in some instances was actually in excess of it. 
Moreover, the feebleminded patient showed no significant superiority as regards 
depth of cortex and was actually surpassed by one or the other of the imbeciles in 
areas such as the agranuilar frontal and frontal association. In fairness to these 
authors it must be stated they emphasize that the efficiency of the cortex can be 
estimated only by taking additional factors—such as the number of cells and their 
quality—into account, but for the moment we are concerned solely with measure- 
ments of cortical depth and not with cellular aspects of cortical architecture. 

This question of matching cortical depth with general intelligence has also 
claimed the attention of Dr. Ashby and myself during the past few years. Impressed 
by the need for avoiding results based on the examination of brains drawn from the 
lower ranks of mental deficiency, we aimed at selecting as large a series as possible, 
and if possible, with the cases distributed evenly along the scale of mental age. The 
task of securing a sufficient number of brains from defectives whose mental ages 
had been measured by the application of the Binet-Simon scale proved more difficult 
than we had anticipated, and though our series, including nine normal controls, 
reached a total of seventy-one cases, we were able to obtain only one brain from a 
defective with a mental rating above 9 years. However, except for this gap, the 
series covered the range of mental age fairly evenly. The nine normal controls to 
whom a mental age of 14 years was assigned were ordinary hospital patients who 
had died of some acute process. Brains exhibiting gross deformity and those from 
juvenile or senile cases were excluded, and a uniform technique as regards fixation, 
sectioning, and staining was employed throughout. 

In measuring the various cortical laminw we were careful to so arrange our 
material that the observer who made the measurements had no clue as to the origin 
of the material. 
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Measurements of the supragranular cortex were made from the middle of the 
internal granule layer upwards to the outer edge of the molecular layer and down- 
wards to the inner boundary of lamina VI. Four cortical areas were selected for 
examination, but up to the present, only one has been dealt with, and the data now 
submitted refer to our measurements of the superior frontal convolution of the left 
cerebral hemisphere—Economo’s area F.B. 

Asa preliminary, we examined the body- weights of the subjects for their connexion 
with mental age, and found a significant correlation, + 0°62. As I have already 
said, change of body-weight with mental age is of importance. Since we previously 
found that all parts of the defective’s body fall off to some extent with decreasing 
mental age, it is obviously necessary to eliminate this general trend in body-size 
before attempting to interpret the data obtained by cortical measurements. On 
eliminating the general trend in size, we found the correlation between brain-weight 
and mental age to be quite insignificant. 

When we examined our data derived from measurements of the supragranular 
cortex (fig. 1), we obtained a correlation which was quite insignificant (+ 0°07), and 
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Fic. 1.—Showing 71 results for thickness of supragranular cortex plotted against 
mental age. Each small circle represents one case. 


similarly with the infragranular cortex (fig. 2), there was no indication of a significant 
correlation (+ 0°08) between thickness and mental age. Thus most of the variations 
in these brains and cortex measurements seem to be due rather to variations in 
general body-size than to differences in mental age. 

Furthermore, we were unable to find any evidence that the supragranular layer 
is subject to greater variations in thickness than the infragranular. In our series, 
including both the normal controls and the mental defectives, the variability in 
thickness of these two layers was just about equal. 

Nerve-cells.—As thickness of cortex is determined in part by the number of nerve- 
cells, and in part by the amount of glial and vascular tissue present, this relationship 
may conveniently be expressed by Economo’s grey-matter-cell coefficient, for the 
lower the animal species, the greater becomes the mass of cells as compared with the 
grey matter. In man the coefficient is about 27:1. The coefficient may also be 
used as an index of the stage to which the human brain has developed ; the foetus 
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possesses more nerve-cells per unit volume than the newborn infant, and the latter 
more than the adult. At first the cortex consists almost entirely of densely packed 
neuroblasts, but as development proceeds, the grey matter begins to assume a looser 
arrangement, until finally the adult stage is reached in which the cells are present 
in orderly columns. Now if close massing of nerve-cells is characteristic of the 
immature brain, and if amentia has as its basis an arrested or incomplete develop- 
ment of the brain, might we not expect, as Dr. Ashby points out, that the idiot’s 
brain will disclose, not a paucity of nerve-cells per unit volume of grey matter, but 
rather an undue richness of cells? Yet practically all workers are agreed that a 
paucity of nerve-cells constitutes the most constant and characteristic feature of the 
defective’s brain, and if this numerical deficiency be the expression of a simple primary 
agenesis, how are we to account for the fact that the cortical grey matter so nearly 
approaches the normal in thickness ? If the answer be that an excess of glial cells and 
processes affords the explanation, are we justified in speaking of the fundamental basis 
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Fic. 2,—Showing results for thickness of infragranular cortex in similar series. 


of mental deficiency as “ the inability of a fertilized human ovum to undergo a correct 
cellular division and multiplication’’? Both nerve-cells and glial cells originate from 
a single zone of germinal cells, and an abnormal genetic process which affects one 
derivative, the neuroblast, must surely affect the other. Is it not more likely that we 
are dealing with a pathological process rather than a simple ectodermal failure of 
development ? 

The task of counting nerve-cells is by no means easy, for the lines of demarcation 
between the different lamine, and between the junction of grey with white matter, 
are far from being clear-cut, so that it is difficult to say where one commences and 
the other ends and the possibility of errors due to the personal equation of the 
observer is considerable. 

For the most recent quantitative study of nerve-cells in the ament’s brain, we 
are again indebted to Professor Berry [11] and his co-worker, Dr. Norman, to whose 
series of four cases reference has already been niade. In eight cortical areas selected 
for cell-counts they found that in almost every instance the number of nerve-cells in 
the granular and supragranular layers were much below the normal figures supplied 
by Economo. As we do not know the number of normal brains examined or the 
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exact technique employed by Economo in his estimation of the normal cellular 
richness of the cortex, the difference between Economo’s figures and those found in 
Professor Berry’s study might perhaps be explained by differences in the methods 
employed for counting nerve-cells, but Professor Berry disposes of this criticism by 
pointing out that his cell-counts in the infragranular cortex, and especially of its 
deepest layers, approximated closely to the figures supplied by Economo. Be this 
as it may, one cannot fail to be struck by the absence of any marked difference in 
the cell-counts in the idiot, the two imbeciles, and the feebleminded woman. Indeed 
if we limit our scrutiny of Professor Berry’s tables to the figures obtained in the 
granular and supragranular layers of three selected areas—the frontal association 
(F.D.), the superior parietal (P.5) and the superior temporal (T.A.)—in the matter 
of nerve-cells the feebleminded woman is beaten every time by one or other of her 
intellectual inferiors. 


BERRY AND NORMAN CELL-COUNTS PER HAMMARBERG UNIT 
SUPRAGRANULAR Cortex. Layers II, AND III. 
Feeble. 
Imb. i. Imb, ii. Mongol minded 
Agranular Frontal Area (F.B.) ... wits ion 61 69 107 101 
Frontal Association Area (F.D.) ... sia ond 70 77 113 97 
Superior Temporal Gyres (T.A.) ... ove eee 93 75 75 87 


Thus the conclusion, so far as this small series permits, seems to be that there is 
no significant correlation between the number of nerve-cells in the supragranular 
cortex and the grade of amentia. Placed side by side, sections of an imbecile’s brain 
may show a cellular richness as great as that of the feebleminded. So far as our 

















Fic. 3.—Section of post-central gyrus (P.C.) from normal control. Nerve-cell stain. (x 27). 


studies have gone, we have found no striking quantitative differences in the cell- 
counts of different grades of oligophrenia. In our series of 71 cases, one of the 
patients, a repulsive idiot who, during life, had been incapable even of speech, 
possessed a cerebral cortex actually richer in cells than one of the normal controls 
(figs. 3 and 4). And after all, do a few million nerve-cells more or less really matter ? 
When we remember how prodigal Nature is in supplying other organs of the body 
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with adequate cellular representation, we may well pause before ascribing organ 
inferiority to a brain whose cells fail to reach the normal standard. 

But quality must surely count as much as quantity, and it seems a fair inference 
that brains with neurones ill-formed, small in size, and with scanty processes, 
cannot function as efficiently as those with fully developed neurones. This is, of 
course, no new observation. It is more than half a century ago since the opinion 
was given by Dejerine that variations in the complexity of the interconnexions 
between cells is of far more importance than actual numbers; in other words, the 
stage of development reached is what matters, and as the general status of cerebral 
development from birth onwards is said to go hand in hand with a progressive 
increase in brain lipoids, it looks as if our problem may ultimately resolve itself into 
questions concerning the chemistry of the brain. 

Up to the present, research on brain lipoids has yielded results largely negative. 
In two cases of gross mental deficiency investigated by Tilney and Rossett [13], 
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Fic. 4.—Section from post-central gyrus (P.C.) from idiot. Nerve-cell stain. (x 27). 
of 
the brains showed a surprisingly high percentage of lipoids—being well up to what 
may be accepted as normal standards. 

In a paper now in the Press, Dr. Ashby and Miss Glynn have approached the 
same problem from a somewhat broader aspect, and here again they found that 
the constituent lipoids showed no correlation with mental age. There was, however, 
a notable and significant correlation of protein-phosphorus with mental age, the 
defective’s brain being relatively richer than the normal, and in a closely-reasoned 
argument, the important deduction is made that the ament’s brain is equipped either 
with nerve-cells immature in form or with neuroglia which is present in excess. 
Further studies will be necessary before this important question can be settled. 

So far, I have spoken of brain morphology chiefly from the standpoint of the 
neurone, but obviously other conditions may be of equal, or even greater, importance 
in determining the activities of the brain. The neuroglia, for instance. Is this 
substance to be assigned merely the humble role of a supporting scaffold ; does its 
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increase in the brain of the defective betoken nothing more than a replacement 
compensating for the loss of nerve-cells, or, as Cajal [14] and others have suggested, 
does it elaborate a ferment, indispensable to the maintenance of the normal activity 
of the nerve-centres ? 

And finally, there is the question of the adequacy of the blood-supply to the 
brain. As Donaldson [15] remarks, the driving power which puts the brain to work 
during life is the blood, and the conditions determining the supply of blood are 
fundamental. In this connexion, it is not without significance that in the process 
of development, layer mitotic division does not reach its acme until capillaries begin 
to invade the mantle layer. 

It may well be that future research will show that in determining the activity 
of the brain the relative abundance of the minute vessels supplying the cerebral 
cortex is just as important as the number or structural complexity of the neurones. 
Recent studies by Hindze [16] suggest that a positive correlation exists between the 
complexity of the vascular tree and the mental grade, the better brain having the 
better blood-supply. 

The study of angio-architectonics is still in its infancy, but is obviously well 
worth pursuing. 

In conclusion, it would seem that brain size, convolutional richness, cortical 
measurements, and cell-counts, afford but crude standards for the evaluation of 
intelligence. Our investigations yield no evidence in support of the view that 
intelligence is dependent on the thickness of the supragranular layer of the cerebral 
cortex or that the infragranular layer of the ament’s brain is less variable than the 
supragranular. 

The brains of low-grade defectives are distinguished by the wide variations in 
structure which may be encountered, and from this, one may perhaps infer that 
normal intelligence demands an even balance between all parts and all constituents 
of nerve-tissue, including even those which are not usually regarded as having 
“mental” functions 
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Dr. C. J. C. Earl: It was the older tradition to discuss mental deficiency in 
terms of intellectual deficiency and to link the latter quite directly with numerical 
deficiency of cortical cells. This was in the days when neurologists talked in terms 
of anatomy, and psychologists of introspection of consciousness; when the one 
looked for the mind down his microscope, and the other looked for the microscope 
in his mind. To-day it is otherwise. We talk in terms not of the supragranular 
cortex but of the nervous system; not of intelligence but of behaviour. Dr. Stewart 
has dealt to-night with the modern view of the nervous system of the defective. I 
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should like to say something of his behaviour, and, in particular, of certain non- 
intellectual factors. 

In discussing mental deficiency, of all subjects, it is essential to bear in mind 
that intelligence is not a phenomenon but an abstraction. It is, moreover, an 
abstraction which has never been adequately defined, so that the use of the word 
intelligence in psychology is only justified as a loose general term or as an expression 
of a behaviour value. We do not base our diagnosis of mental deficiency on intelli- 
gence, or, for that matter, on that vague abstraction “mind.” We base it on 
behaviour, which is an objective phenomenon. We may, if we choose, draw 
inferences as to the extent to which the behaviour of a given individual is influenced 
by intelligence, but it is by his behaviour as a whole that we judge him. His 
behaviour under test, his behaviour in general, his behaviour in this or that set of 
circumstances, his behaviour as compared with this standard or that; always it is 
his behaviour that is measured or described. And behaviour is based upon many 
factors. 

In its simplest human form, as seen at the lowest level of idiocy, behaviour 
consists mainly of a series of psychomotor reactions—rather crude movements of 
arms, hands, and trunk, usually rhythmical and serially repeated, sometimes for 
hours on end. It is possible to give some account of such movements in purely 
neurological terms as “ kinesthetic schemata,” preserved and repeated by reason of 
the lack of appropriate cortical stimuli, and acquiring rhythm by their repetition. 
Or one might talk in terms of body interest, reduced libido, oral erotism, etc. Such 
descriptions, taking into consideration only the endogenous mechanism of the 
phenomenon, by no means account for it as a behaviour pattern. Clarke and 
Atwood observed that these movements, or monotypies, were seen at their best 
amongst crippled patients. As they are also more marked in able-bodied patients 
when they are kept confined and inactive, and as no known gross neurological lesion 
produces such a pattern, we must assume that environment is in some way a factor 
in their production. And the fact that monotypies occur over quite a wide range of 
intellect within the idiot grade rules out the question of a purely artificial reduction 
of environment due to the lack of intelligence. We are faced then, even at the 
psychomotor level, with an alteration due to an environmental influence. That we 
have not even then accounted for the behaviour pattern is best evidenced by a case 
of profound infantilism combined with microcephaly occurring in a boy of fourteen 
years. Intellectually he is at, or even below, the level I have just described. He is 
unable to walk, though no gross pyramidal lesion can be defined. Environmentally, 
therefore, he has been subject to the same restrictions, and for the same length of 
time, as many of the cripples I have mentioned. Yet his behaviour-pattern is 
entirely different. It in no way resembles that of a defective of any grade, but 
corresponds exactly with that of a normal baby. Measured by Gesell’s normative 
scale, his behaviour is that of a normal four-and-a-half-month infant. Obviously, 
his microcephaly will not account for the clinical picture, though it might account 
for a gross retardation of intelligence. But the infantilism throws light on the 
matter. Apert in his book on infantilism states that intellectual endowments are 
not affected by this condition, but that the emotional make-up is markedly so. 
And here, in one of the most remarkable cases of infantilism of which I can find 
record, we see the emotional make-up of a four-month baby. I may perhaps 
remark that Gesell’s scale measures behaviour as a whole, including, of course, the 
emotional reaction. The exact influence on emotional make-up, of the endocrine 
glands, is beyond the scope both of this discussion and of my knowledge. It is 
enough, however, to note, that even at the lowest level, no account of cerebral 
structure alone, or of intelligence alone, or of any correlation between the two, can 
possibly account for behaviour. One must view the organism as a whole, and in 
relation to its environment and its experience. 
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At a somewhat higher level, Aldrich and Doll, working with idiot children whose 
intelligence-quotients ranged between 15 and 30, experimented with the conditioning 
of choice, and also made observations with a technique similar to that used by 
Koehler with apes. Among their most important findings were the following two. 
First that the intellectual level of behaviour displayed was in some part a function 
of the value of the stimulus. A child who could not pile three boxes to reach a 
biscuit could pile them to reach a banana, and so forth. Secondly, the general 
behaviour displayed, the interest taken, the reaction to success or failure, etc., 
depended mainly on factors independent of mental age. 

Harlow and Israel compared the behaviour of idiots with that of catarrhine 
monkeys. As far as the intellectual aspect was concerned, the two were about the 
same—the catarrhine monkey having a mental age of about two years, but the 
differences due to emotional or affective instinctive factors were, of course, enormous. 
Biologically speaking, the two are not comparable because the difference in their 
behaviour is complete. 

Turning now to the highest grade of defect, it is important to remember that 
there is no clear clinical picture of the condition, or even any definition of it, for 
the legal definition is quite meaningless outside a law court. On the intellectual side 
it is generally agreed that the highest mental age at which defect is certain is eight 
years in an adult ; an intelligence quotient of 57 on the Binet scale on the fourteen- 
year basis. There is no defined limit at which defect can be excluded, but very few 
cases having Binet mental ages above twelve years can be certified in English law. 
Within that range of intelligence falls a large proportion of all certified defectives : 
within the same range falls about 28% of the normal adult population. The 
percentage of adults whose mental ages fall between eight and ten years on the 
American Army alpha scale, which correlates at +0°9 with the Stanford-Binet, is 
7°85: the percentage of defectives of all grades in England is thought to be 0-73, 
Obviously, intelligence as measured by test is not the essential differentiating factér 
between defect and normality. 

What is the essential factor is the ability to adapt to society. We are back then 
to the question of behaviour and, with it, to the question of emotion, for there is no 
doubt that social adaptation is largely a matter of emotional or affective-instinctive 
factors. And on the emotional side the defective usually shows a distinct lack, 
taking the form (apart from the unstable or psychopathic types) principally of an 
emotional juvenility or immaturity. Time does not allow me to enlarge on this 
point but I may quote Shrubsall and Williams who, in their authoritative book on 
certification, lay it down that an adult having a mental age of ten years may be 
certified defective “ if his emotional control and behaviour are childish.”’ I take it 
that if the emotional make-up were very definitely juvenile, Dr. Shrubsall would 
agree to certification at a mental age well above ten. 

In considering emotional maturity, we are at once struck by the fact that 
emotional responses are very susceptible to conditioning, in contrast to intellectual 
abilities, which are relatively fixed and inherent. Emotional regression, or what may 
be more safely described as an acquired juvenility of emotional response, is a not very 
uncommon finding in children of normal intelligence who are exposed to severe 
psychological strains. More than that: children of rather low normal intelligence 
may in such circumstances show test-results so closely simulating defect that the 
greatest skill is needed to differentiate them. One is entitled to suspect that in such 
cases some inherent emotional weakness is always present; I personally think that 
there is, but there is no proof as yet. 

The environmental factors imposing psychological strain which one finds in the 
background of the defective seem to be much the same as those which one finds in 
the problem child of normal intelligence. As a class they are certainly exposed to 
greater strain than the average child. In addition, two factors stand out clearly. 
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The first and most important is the added strain due to the failures arising out of 
lack of intelligence, particularly in school, where the dice are heavily loaded against 
the child of poor verbal ability—not necessarily the defective child. Time will not 
allow of more than a mere mention of this matter, but I may point out that here is 
the ideal condition for the production of an acquired emotional immaturity or the 
exaggeration of one already existing. It is clear then that in any individual case 
the emotional immaturity may be inherent or may be acquired; in the vast 
majority of cases both factors probably operate, though in varying degrees. 

The other environmental factor, and one which is not taken into sufficient 
account in statistical studies of high-grade defect, is that of bad socio-economic 
circumstances, or, as I prefer to call it, sheer bad luck. An amazing number of 
these people either are orphans, or illegitimate, or have home circumstances so bad 
that the perfectly normal child would have great difficulty in surviving. The result 
is that the child either is grossly neglected, or is sent at quite an early age to some 
sort of institution where his emotional difficulties are increased and also where 
their results attract notice easily. The result in either case is early certification, 
and institutionalization before the child has a chance to adapt to normal society. 
And such a child, once in an institution, has very little chance of getting out, so 
that whether or not he was socially ineffective inherently and from birth, he will 
eventually have social ineffectiveness thrust upon him. As an example of the 
frequency of this factor, 1 may quote a group of 32 high-grade young adults of stable 
type, all of whom were offered forty-eight hours’ leave at Christmas, but only 16 of 
whom had any home which could receive them for that short time. I am 
certain that at least 6 out of these 32 would, apart from this factor, not 
merely have escaped certification, but have become socially effective—in other 
words, normal. Lastly, if any proof is wanted of the importance of the conditioning 
of response, you have it in the enormous improvement which occurs in high-grade 
cases when they are taken out of the old-fashioned institution and placed in a small 
group handled on sound psychiatric lines. I am beginning to suspect that, apart 
from gross inherent instability, this matter of sheer ill-luck is the dominant factor 
in most defectives whose mental age is above 94 years. 

In seeking for possible physical correlates of the behaviour deviations of the 
moron, we have to remember that we are not dealing with a definite symptom- 
complex for which we might reasonably seek a pathology, nor yet with a continuous 
variation from an anthropological norm, for which we might hope to define 
anthropometric standards. We are dealing with a number of widely different 
factors, inherent and acquired, which combine in varying proportions to bring an 
individual within the legal category of mental defect. The earlier attempts at 
defining a physical correlate were doomed to failure because they were based on the 
assumption that high-grade mental deficiency was an entity, differing structurally 
and inherently from the normal. The modern neurologist finds no evidence of this, 
certainly none to separate the moron from the unintelligent normal. Paterson’s 
devastating criticism of the anthropometric attempts at such a separation leaves 
little to be said on that side. Most of the workers in this field seem to have 
overlooked the differences in varying social groups. Porteous, for example, in his 
study of cranial measurements, obtained his norms from a social group definitely 
above that from which most of his defective cases sprang. The grip power, which 
is the most valuable test of this type, is definitely a psychophysical test, and it is to 
such tests that we must probably look in the future for our physical correlate. 

At the moment then, what little evidence we have is against the view of a true 
inherent inability to adapt to society in a large proportion of high-grade defectives. 
The question rises ‘‘ Are they defective?’ On the legal criterion they certainly are! 
Clinically one cannot say. There is no true clinical syndrome of high-grade 
defect ; there is only a legal category, possibly a legal fiction. And there is no 
physical correlate of an Act of Parliament. 
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Whether any clear clinical picture to which we may apply the term mental 
defective will be discovered is a question for the future. If such a picture 
exists we shall only see it when we can focus it against its proper background, 
the psychology of the normal dullard, the lowest decile of normal society. When 
we can do that we shall probably use the legal term mental deficiency to cover 
a number of psychiatric syndromes; at present it covers a multitude of psychiatric 
sins. 


Dr. Noel Burke: The anatomical explanation of this condition was crystallized 
by Shaw Bolton in his Goulstonian Lectures in 1910, when he said that 
“amentia was the mental condition of patients suffering from deficient neuronic 
development” {1]. He described the cortical picture and related it to that of 
dementia. Tredgold has given similar teaching from about the same time and, in 
recent years, there has come a stream of valuable papers from Stoke Park, all 
proving the simple rule that deficiency results from the “inherent inability to 
develop, or the inhibition of development, of cells in the pyramidal and fusiform 
layers of the cortex [2]. Indeed, the opinions are so confident, and the facts are 
arranged to point so conclusively in the one direction, that one almost begins 
to wonder whether anyone should be quite so certain in so difficult a matter, 
and whether a pair of rosy spectacles is worn by each member of the team when he 
writes his paper! For other views have been expressed and other interpretations 
given for similar facts. 

Kinnier Wilson, in his Presidential Address on megalencephaly, said ‘* exceptions 
are so frequent that Karl Pearson’s words must be taken to reflect the real state of 
affairs: It would be idle to endeavour to predict the intellectual ability of an 
individual from his or her head measurements” [3]. Then, in an amusing passage, 
he compares the weights of what he describes as “ élite brains” and shows that 
Turgeniev’s brain was larger than Thackeray’s and twice as heavy as that of Anatole 
France! He sums up by the dictum: “ Whatever be the anatomical or physical 
substratum of talent or genius, it has nothing to do with brain-volume or mass.” 

In their two papers on “Size in Mental Deficiency,’ Ashby and Stewart, 
suggest a way of interpreting the measurement of defectives which is more broad in 
its outlook, and, I think, more probably true than the narrower cerebral thesis [4]. 

Again, it is considered that the brain must weigh at least 900 grammes to have 
even a low form of human intelligence, but Hechst, in 1932, reported a brain of 
only 850 grammes with no evidence of arrest of cellular development, and whose 
owner had been “of fair education for her social class and not obviously 
defective ” [5]. 

One should be wary of using the evidence of pathological states in the adult as 
direct proof of what may happen in mental deficiency, but it is, perhaps, legitimate 
to review the reports of cases who have sustained removal of large portions of the 
frontal lobes. Several of these have shown impairment of function far less than 
that of feeblemindedness [6]. 

Similarly, Ashby and Stewart quote cases of agenesis of the corpus callosum 
of whom some had only a moderate mental impairment [7]. I suggest, then, that 
we do not yet know enough to dogmatize on the neurological basis of mental 
deficiency, that much more information is still needed, and that we must interpret 
it with caution and with open minds. 

In much of the work that has been done on this subject there seem to have 
been important fallacies which should be avoided. It has been said that ‘ No such 
disease as epilepsy exists or can exist,’’ the fit being only a symptom found in many 
different states [8]. 








800 Proceedings of the Royal Society of Medicine 34 


Similarly, no such disease as mental deficiency exists, but legally defined mental 
symptoms are found in a number of different general states, and these legal valuations 
are not always in agreement with the scientific picture. 

I find little evidence that neurological research has been carried out with this 
fact in mind. I find, instead, the view that the anatomical difference between the 
idiot and the feebleminded is only that of degree [9], and, in an editorial in the 
Journal of Neurology, that the behaviour of mental defectives “varies in 
accordance with the degree of defectiveness, and not, to any appreciable extent, 
with the particular sort of defectiveness—mongolism, micro-cephalism, or other 
ism" [10]. 

These statements are simply not true, except in the most superficial way. If 
you study the brain of a mongol you learn something about a mongol, and only 
secondarily something about deficiency, and so for other types. Your high grade 
or low grade may be members of one group or of different groups and, until you 
have dealt with this, you cannot say how far their- cortical pictures are truly 
comparable. And here is my last criticism. The case material, as published by 
most of the workers, has been predominantly of low grade. For instance, a series 
of thirty patients used by Shaw Bolton contained one idiot and nine imbeciles, and 
the remainder were psychotics [11]. 

Now, the majority of defectives, and those who are most important as a social 
problem, are the feebleminded of simple type; that is to say, those who are not 
members of any one of the specialized groups. There is not much research on the 
brains of these. 

If you accept the modern view that these feebleminded people are not abnormal 
types, but members of the lower end of the normal scale, and if you consider their 
own characteristics, will you expect to find any structural abnormality anywhere ? 
To be slow in the uptake, emotionally unstable, simple and a little childish in 
understanding, and without the ability to be wise in decision— this must, theoretically, 
have some material basis. Will that basis prove to be such as may be seen by the 
microscopic eye, or will it hide on the physiological level as a more subtle inadequacy 
of function ? 
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Paper 8. 


Dr. G. de M. Rudolf: I propose to deal with only one of the several 
neurological aspects of mental deficiency—the plantar response. Upon examination 
of this response in 250 adult defectives, many failed to show a normal reaction. 
Table I shows the proportions who gave a bilaterally similar response in four groups. 
It will be noted that only approximately one half did so. 


TABLE I.—BILATERALLY SIMILAR PLANTAR RESPONSES. PERCENTAGES IN BRACKETS. 


1.Q. Up to 0-2 0°21 -0°4 0°41 —0°6 061-08 All cases 
Flex. a 8 147-0) 44 (53) 49 (54-4) 38 (63-3) 139 (56-6) 
Ext. ine 0 2 (2-41) 2 (2-22) 1 (1-67) 5 (2) 
Doubtful ... 0 4 (4-82) 3 (3-38) 1 (1-67) 8 (8-2) 
Nil. one 0 0 5 (5-55) 3 (5) 8 (3-2) 


Patients examined 17 83 90 60 250 
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There is no correlation between the intelligence quotients and the proportions of 
normal plantar flexion responses found in each group. 

In this connexion it is of interest to recall that the majority of normal infants 
fail to give a normal plantar response until after the first year of life, but that at an 
earlier stage many show a plantar flexion movement, the proportions varying from 
52% up to 24 hours after birth, to 4-9% from 8 to 14 days of age. 

Of interest also are earlier investigations of the response in animals. In five 
species of amphibians examined, no response was obtained; in nine of reptiles, 
either no response, or a plantar flexor response, was found; in three species of 
rodents there was no response and in six of carnivores, either no response, or a 
plantar flexion movement, was present. However, in six species of monkeys and 
apes, dorsiflexor responses were obtained, whereas, of course, adult man shows a 
flexor plantar response. Except for mental defectives there would appear to be no 
animals between the monkeys and man giving, in a series, a varying flexor plantar 
response. The 100% presence of the dorsiflexor response in adult monkeys and 
apes passes straight into the 100% plantar flexor response of adult man except 
for the adult mental defective, who gives about 50% of normal plantar flexor 
responses. This is not meant to suggest that the defective is a “ missing link,” 
but merely to demonstrate that, as far as this function, of the nervous system 
is concerned, the full development of the function has not appeared in all adult 
mental defectives. 

Upon analysing the results of the examination of the 500 plantar responses of 
the 250 adult male defectives, the following table is obtained. 


TABLE II.—PERCENTAGES IN BRACKETS, 


1.Q. up to 0°2 0°21—0°4 0°41 -0°6 061 —0'8 All cases 
Responses examined 34 166 180 120 500 
Plantar flexion 2h (73-5) 111 (67-8) 120 (66-6) 90 (74-9) 346 (69-2) 
Dorsi * 3 (8-88) 16 (9-65) 10 (5-56) 7 (5-83) 36 (7-2) 
Doubtful 6 (17-6) 30 (18-05) 28 (15-55) 18 (10-82) 77 (15-4) 
No response 0 9 (5-42) 22 (12-22) 10 (8-84) 41 (8-2) 


This table shows that about two-thirds or three-quarters of normal responses 
were obtained when each foot was included as an individual item, whereas only 
from 5 to 9% of extensor, or dorsiflexor, responses were found. 

If, as may be assumed, a normal plantar response signifies a normal pyramidal 
tract and normal motor cells, it is possible to determine the number of defectives 
in whom the pyramidal system does not apparently function normally or equally 
upon the two sides. Of the 25 flexor responses obtained in the lowest mental 
age-group, 9 were unilateral; of the 111 of the group with I.Q. 0:21-0°4, 23 were 
unilateral ; of the 120 of the group 0°41-0°6, 32 were unilateral and of the 90 of 
the group with 1.Q. 0°61-0°8, 14 were unilateral. Thus, of a total of 346 plantar 
flexor responses, 78 were unilateral. 

What is this condition that affects both the higher functioning of the intellect 
and an automatic response such as the one discussed above ? 

If there were a deficiency of pyramidal cells in the cerebrum, then there should 
be a deficiency of the axons proceeding to the anterior horns. But, the response 
given when the anterior horn cells are cut off from the upper motor neurone (i.e. 
when there are no pyramidal cells acting on the lower motor neurone) is extensor or 
dorsiflexor. This response was seldom obtained, in but 36 tests in 500, so that the 
pyramidal cortical cells cannot be greatly reduced in numbers in many defectives. 
Abnormal responses were, however, obtained 154 times during the examination of 
346 responses. The suggestion is therefore made that a deficiency of cortical 
pyramidal cells is uncommon or, if present, is of little functional significance, but 
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that these cells are functioning imperfectly. Such imperfect function is seen in the 
mentally normal individual in various toxic states, after epileptic fits and, in children, 
in sleep. The instability of the plantar response is particularly noticed in epilepsy, 
the upper motor neurone being apparently “ out of action” at times and only partly 
“in action ” at other periods. 

Might it not appear possible, therefore, that the abnormal plantar responses of the 
defective are due, not so frequently to an absence of the cortical pyramidal cells, as 
to a partial functioning of these structures, which could be due either to a normal 
supply of energy to a poorly-developed cell or to a poor supply of energy to a normal 
cell ? 
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